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PREFACE. 



The Authob's object in preparing this work has been 
to furnish a Text-Book of Arithmetic better adapted to 
the wants of students preparing for the various com- 
petitive and military examinations than the works 
generally in use. While enabling the student to gain a 
thorough knowledge of the subject both in theory and 
practice, the Author has endeavoured to place it before 
him in such a manner^ that the knowledge he has 
acquired may be readnZy o/vmlable in an examination. 

Great care has been taken to make the text complete^ 
and to state the definitions^ rules^ and reasons for the 
rules; as clearly but concisely as possible ; and all unne- 
cessary and confusing explanations have been avoided. 
A sufficient number of carefully selected examples have 
been worked out to illustrate the rules, and the difficul- 
ties which most pupils meet with and frequently pass 
over are pointed out and explained. 

At the end of the work is placed a c^lkft^^dss^ ^\ 
examples systematically arranged to eoxxesrgotA.^^^^^*^^ 
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text. A great number of these have been selected 
from Ihevatious examination papers of the last few 
years, afid all have been carefully chosen so as to afford 
Lfecient H-tice aad variety. 

It is tossed that after a student has fairly mastered 
this work, he will experience little difficulty in answer- 
ing readily, correctly, and neatly, any question he may 
meet with in an ^ Arithmetic Papen' 
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ARITHMETIC. 



1. A single thing or individual is called a unity and is 
denoted by the symbol or figure 1, one, 

2. One unit, together with another unit of the same kind, 
is cfenoted by the symbol 2, two. 

Two units, together with another unit of the same kind, 
is denoted by tlie symbol 3, threcy and so on. 

3. Number is the name by which we express how many 
of these units we are considering. Thus, when we say, 
four apples, five men, eight horses, the units are an apple, 
a man, a horse i and the numbers of each, four, five, eight, 
respectively. 

4. Arithmetic is the science which treats of numbers. 

5. Notation is the art of expressing any given number by 
figures. 

Numeration is the art of expressing in words any number 
which is given in figures. 

6. An integer, or whole number, is a collection of ones or 
units, 

7. By the ordinary system of notation we are able to ex- 
press all whole numbers by using only ten different sjrmbols, 
these being the nine significant figures 1, 2, 3, 4, 5, 6, 7, 8, 
9, and the cypher (0) nought, which has no vaLxSk^ \\&^Oc?q^* 
serves to alter the position of the otlier la^xxr^^. 

These ten £gurea are sometimes caWed digits. 

B 



2 AEITHMETIC. 

8. The principle of this system consists in giving to the 
significant figures, besides their own natural value, a con- 
ventional local value depending on their position in the 
number; and the convention made is the following: — ^A certain 
place is fixed on in the number as that in which the figure 
occupying that place shall have its own natural value. This 
is called the unit's place; and each figure increases tenfold 
in value for every place it is moved to the left of the unit's 
place. Thus, 5 standing by itself denotes five units ; but if 
it be moved one place to the left, as 50, it denotes ten times 
as many or fifty units : if moved two places to the left, it 
denotes one hundred times as many, and so on. 

The value which thus belongs to a figure in consequence 
of its position is called its local value. 

Note, — ^In whole numbers the unit's place is the first on 
the right of the number. 

9. It appears, then, that in the ordinary notation we pro- 
ceed towards the left from units to tens of units; from tens 
of units to tens of tens of units, or hundreds of units; from 
hundreds of units to tens of hundreds or thousands of units ; 
from thousands of units to tens of thousands of units; thence 
to hundreds of thousands of units ; thence to thousands of 
thousands, which are called millions of units; thence to tens 
of millions, hundreds of millions, &c., of units, till we come 
to millions of millions, which are called billions of units; and 
so on to trillions, quadrillions, &c. 

10. When no specific value is assigned to the units of 
which a number is composed, it is called an abstract number. 
Thus five, seven, are abstract numbers, their units having 
no specific value. 

When some specific value is assigned to the units of 

which a number is composed, it is called a concrete number. 

Thus, five horses, seven men, are concrete numbers, the 

un/^s now having the specific values — a liorae, a man, re- 

spectively. 



22. The following signs and abbreviations are used in 
arithmetic : — 

+ (plus) denotes that the number before which it stands 
is to be added to the preceding number. 

— (minus) denotes that the number before which it stands 
is to be subtracted from the preceding number. 

X (into) denotes that the numbers between which it stands 
are to be multiplied together. 

-5- (bi/) placed between two numbers denotes that the 
former is to be divided by the latter. 

= (eqtial) denotes that the numbers between which it 
stands are equal to one another. 

/. is used instead of the word therefore. 

*.* is used instead of the words since or because. 



12. When two or more numbers are added together, the 
result is called their sum. 

When one number is subtracted from another, the result 
is called their difference. 

WTien one number is multiplied by another, the former 

is called the multiplicand^ the latter the multiplier^ and the 

result is called the product. When three or more numbers 

are multiplied together, the result is called their continued 

product. 

When one number is divided by another, the former is 
called the dividend, the latter the divisor, and the result is 
called the quotient. 

These four. Addition, Subtraction, Multiplication, and 
Division, are the fundamental operations of arithmetic ; but 
it must be observed that the two last are only convenient 
methods of performing addition and subtraction. 

23. When a number is multiplied by itself any number of 
times the result is called a power of that uumbex^ ^\A \^ 
briefly expressed by writing down the numfeeT V\^ «*» ^ons^ 
Sgare denoting bow many times it is repe^utfeOi «iY\X»^^ ^^n^ 



4 ABITHMETIC. 

it on the right. Thus, 22=2 x 2=4 ; 7^=7 X 7 X 7=343 ; 
104=10 X 10 X 10 X 10= 10000. 

14. The second power is called the square of the nnmber, 
the third power its cube. Thus, 49=7* is the square of 7 ; 
64=4^ is the cube of 4. 

15. The square root of a number is that number which, 
when multiplied by itself, will produce the given nun^ber, 
and is denoted by the symbol ^ : thus, V4d=7 V7x7 or 
72=49. v/121 = ll: Vllx 11 or 112=121. 

The cube root of a number is that number which, when 
multiplied by itself twice, will produce the given number, 
and is denoted by the symbol 1/ . Thus, ^ 27=3 •." 3 x 3 x 3 
or 33=27; ^ 1000= lOv 10x10x10 or 103=1000. 

16. A number which is the product of two or more 
numbers all greater than unity is called a Composite Number^ 
and the numbers which, when multiplied together, produce 
it are called Factors. Thus, 10=2 x 5 ; 42=2 x 3 x 7 are 
composite numbers, their factors being 2 and 6 ; 2, 3^ and 7 
respectively. 

17. A number which cannot be separated into factors is 
called a Prime Number^ thus, 5, 7, 13 are prime numbers. 

18. Numbers which, although not prime numbers them- 
selves, have no common factor, are said to be prime to each 
other ; thus, 14 and 15 are prime to each other; so also are 
12 and 25. 

19. It will be found useful to remember that a number is 
always divisible — 

(1) by 2 when the last figure is divisible by 2. 

(2) „ 4 when the two last figures are divisible by 4. 

(3) „ 8 when the three last figures are divisible by 8. 

(4) „ 5 when the last figure is 5 or 0. 

(5) „ 3 or 9 when the sum of the figures is divisible by 3 

or 9. 



(6) by 6 or 12 when the sum of the figures is divisible by 3, 

and the last or the two last figures by 2 and 4 re- 
spectively. 

(7) „ 11 when the difference between the sum of the figures 

in the odd places and the sum of the figures in the 
even places is either or is divisible by 11. 

20. (1) Every figure except the last in a number is a 
number of tens, and 10 is divisible by 2 : it therefore de- 
pends on the last figure whether the whole number be divi- 
sible by 2 or not. 

(2) Every figure except the two last in a number is a 
number of hundreds ; and 100 is divisible by 4 ; it there- 
fore depends on the two last figures whether the whole 
number be divisible by 4 or not. 

(3) Every figure except the three last in a number is a 
number of thousands, and 1000 is divisible by 8 : it there- 
fore depends on the three last figures whether the whole 
number be divisible by 8 or not. 

(4) Every figure except the last in a number is a num- 
ber of tens, and 10 is divisible by 5 : also since o is the only 
number less than 10 which is divisible by 5, it follows that 
the whole number will be so divisible only when it ends in 
5 orO. 

(5) Since 10 = 9+1; 100 = 99+1; 1000 = 999 + 1; 
20=9x2 + 2; 200=99x2+2; 2000=999x2+2, we see 
that the remainder left after dividing 1, 10, 100, 1000, &c., 
by 3 or 9 is 1 ; that the remainder left after dividing 2, 20, 
200, 2000, &c., by 3 or 9 is 2, and so on. 

J£ then we divide any number, say 2764, by 9 in parcels, 
2000 will be 2 more than an exact number of nines, 700 will 
be 7 more, and 60 will be six more. So then from 2, 7, 6, 
4 added^ together, and the nines taken out, comes the only 
remainder which can come from 2764. 

(6) This follows from (5) together with (1) or (2\ 

(7) We observe that 10+1, 100-1, \00OJt-\,\Q^^W^— ^^ 

b2 



6 AKITHMETIC. 

&c., 20+2, 200-2, 2000+2, 20,000-2, &c., are aU divi- 
sible by 11, and so on, and from this the rule given may be 
deduced. 

Ex. 1. — ^Required the remainder of 246120377 divided by 9. 

The sum of the figures is2 + 4 + 6 + l+2 + + 3 + 7 + 7, or32, which 
gives the remainder 5. But the easiest way is to throw out the nines as 
fast as they arise in the sum. Thus, repeat 2, 6, 12 (2 + 4 + 6), say 
3 (throwing out 9), 4, 6, 9 (throw this away), 7, 14 (and throwing out 
the 9), 5, which is the remainder required. 

Ex. 2.— Is 8792361 divisible by 9? 

Casting out nines, we have 8, 15, 6, 8, 11, S, 8, 9, 0. Inhere is no 
remainder, and we therefore know that 8792361 is divisible by 9. 

Ex. 3.— Is 3675842104 divisible by 11? 

The sum of the figures in the even places is 3 + 7 + 8 + 2 + 0, or 20. 
The sum of those in the odd places is 6 + 5 + 4 + 1 + 4, or' 20 ; hence 
the difference is 0, and we therefore know that 3675842104 is divi- 
sible by 11. 

21. Casting out nines is also very useful in testing the 
correctness of multiplication. To do this cast nines out of 
the multiplicand and multiplier. Multiply the remainders 
together, and again cast out nines. If the multiplication be 
correct this last remainder will be the same as the remainder 
left by casting nines out of the product. 

Ex. 1. 528 ... 6 

345 .. . 3 



2640 18 — 
2112 
1584 



182160 



Ex.2. 326 .. . 2 

35 • • • 8 

1630 16 — 7 
978 
11410 7 



This test will show if we are wrong, but not always 
that we are right; for if we have omitted 9 or any multiple 
of 9;; or misplaced figures^ these errors will not be detected. 



Since the dividend = the quotient x by the divisor, 
we may employ the same test in division, remembering to 
subtract the remainder (if there be any) from the dividend. 
We then proceed as in multiplication, considering the divi- 
dend as the product. 

23. It may here be mentioned that the shortest way to 
multiply by 5 is to annex a cypher and divide by 2. To 
divide by 5, multiply by 2 and cut off the last figure^ which 
leaves the quotient : half the last figure is the remainder. 

To multiply by 25 annex two cyphers and divide by 4. 
To divide by 25^ multiply by 4 and cut off the two last 
figures, which leaves the quotient : one-fourth of the two 
last figures is the remainder. 

T^o multiply by 125 annex three cyphers and divide by 8. 
To divide by 125 multiply by 8 and cut off the three last 
figures, which leaves the quotient : one-eighth of the three 
last figures is the remainder. 

To multiply by 9 annex a cypher and then subtract each 
figure from the preceding. 

To multiply by 1 1 annex a cypher and add each figure to 
the preceding. 

To multiply by any number between 12 and 20 in one 
line, multiply as usual by the units of the multiplier and 
add to each successive product, besides the number carried 
from the last .product, the preceding figure in the multipli- 
cand. 

The truth of these rules is obvious, since 5 is the half 
of ten; 25 the fourth of 100; 125 the eighth of 1000; 9 
IS 10 — 1; 11 is 10+1; while the last amounts only to 
adding in at once the product of the multiplicand by 10, 
instead of first writing it down in a separate line. 

Ex. 1. 13572 

17 



230724 



Here we have 2 x 7= 14, carry 1 ; 7 x 7 =49 wdl3l\ at^ &Q,anA'i Jtoto. 
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the multiplicand are 52, cany 5 ; 5 x 7=35 and 5 are 40, and 7 from the 
multiplicand are 47, carrj 4; 3 x 7=21, and 4 are 25, and 5 from the 
multiplicand &TQ SO, carry 3; 1x7 =7 and 3 are 10, and 3 from the multi" 
plicand are 13, cany 1 ; 1 and I from the multiplicand are 2. 

24. The system of notation explained in Art. 8 was 
brought into Europe by the Arabs, and is therefore often 
called the Arabic Notation. The following was the nota- 
tion used by the Bomans. 

I stood for 1, V for 5, X for 10, L for 50, C for 100, 
D or lo for 500, M or CIq for 1000. 

When any character was followed by one of less or 
equal value the expression denoted the sum of their values. 
Thus, in for stood 3, VI for 6, XX for 20, LXVII for 67. 

When any character was preceded by one of less value 
the expression denoted the difference of their values. Thus, 
IV stood for 4, IX for 9, XL for 40. 

Every q annexed to I3 increased its value tenfold* 
Thus loo stood for 5000, looO for 50000, and so on. 

Every C and joined to do increased its value ten- 
fold. Thus, CCIOO stood for 10000, CCCIOOO ^or 100000, 
and so on. 

A line drawn over a character increased its value a 

thousandfold. Thus V'stood for 5000, IX for 9000, C for 
100000, and so on. 



GREATEST COMMON MEASURE. 

Any number which will divide a number without re- 
mainder is said to be a measure of it. 

25. A Common Measure of two or more numbers is a 
number which will divide each of them withQut remainder. 
Thus 3 is a common measure of 12, 18, 24. So also is 2. 

TAe Greatest Common Measure of two or more numbers 
is the greatest number which will divide each of them 



without remainder. Thus 6 is the greatest common mea- 
sure (G. C. M.) of 12, 18, 24. 

26. To find the G. C. M. of two numbers, 

BuLE. — ^Divide the greater number by the less: this 
divisor by the remainder, and so on, each divisor 
becoming in turn the dividend, and each remainder the 
divisor, until there is no remainder. The last divisor 
will be the G. C. M. required. 

Ex. 1. Find the G. C. M. of 6409 and 7395. 

6409)7395(1 
6409 

986)6409(6 
5916 
493)986(2 
986 

• • . 
.'. 493 is the G. C. M. required. . 

Ex. 2. Find the G. C. M. of 2023 and 7581. 
2023)7581(3 
6069 

1512)2023(1 
1512 

511)1512(2 
1022 

490)511(1 
490 

21)490(23 
42 
70 
63 
7)21(3 

. • . 
.', 7 is the G. C. 11 required. 

27. To find the G. C. M, of three or more numbers. 

Rule. ^Find the G. C. M. of the two first numbers; 

then the G. C. M. of this and the third number, and ^c> wi. 

The last G. C. M. so found will be the one xec^xxvc^^* 

b3 - 



10 ARITHMETIC. 

LEAST COMMON MULTIPLE. 

28. Every nnmber which contains another number as a 
factor (Art. 16), or, in other words, which is exactly 
divisible by that number, is called a multiple of it. Thus 6 
is a multiple of 2 and also of 3. 

A Common Multiple of two or more numbers is a number 
which is a multiple of each of them. Thus 24 is a common 
multiple of 2, 3, and 4. 

The LecLSt Common Multiple (L. C. M.) of two or more 
numbers is the least number which is a multiple of each of 
them. Thus 24 is the L. C. M. of 2, 3, 4, 6, and 8. 

29. To find the L, C. M. of two or more numbers, 

EuLB. — Write the given numbers in a line from left to 
right, and then strike out those which are contained in any 
of the others. Divide the numbers which remain by any 
number which will exactly divide more than one of them. 
Set the quotients under the corresponding dividends, and 
bring down unaltered those numbers into which this divisor 
will not exactly go. In the new line thus formed again 
strike out those which are contained in any of the others, 
and proceed as before until the numbers left in the last line 
are all prime to each other. The continued product of 
these and the several divisors will be the L. C. M. 
required. 

Ex. 1. Find the L. C. M. of 6, 15, 24, 25. 

6)^, 15, 24, 25 

)^, 24, 5 Ans, 600, 

Here 6 is contained in 24 and is therefore struck out. Dividing by 5 
the new line is 3, 24, 5 ; 3 is contained in 24 and is therefore struck 
out ; 24 and 5 are prime to each other; and 5 x 24 x 5 = 600 the 
L. C. M. required. 

Ex. 2. Find the L. C. M. of 6, 8, 9, 14, 18, 36, 42, 56, 63. 

7 )1^. \ Si, Xk X% 86t 42, 56, 63 
4)36, S. 8, ^ 

9, 2 An8, 504. 



Here 6, 9, and 18 are contained in 36; 8 and 14 in 56, these are 
therefore struck out Dividing by 7 the new line is 36, 6, 8, 9 ; 6 and 9 
are contained in 36 and are therefore struck out Dividing by 4 the 
new line is 9 and 2; 9 and 2 are prime to each other; and 2x9x4x7 
ss504 the L. C. M. required. 



VULGAR FRACTIONS 

30. A Fraction is a part or parts of a unit, and is 
expressed by two numbers, written one above the other, 
with a line between them. Thus | denotes that the unit 
is to be divided into three equal parts of which two are to 
be taken ; j^ denotes that the unit is to be divided into 
seventeen equal parts of which eleven are to be taken. 

The lower number is called the denominator, because it 
denotes into how many parts the unit is to be divided, 
and the upper one the jfumerator, because it tells how 
many of those parts are to be taken. 

A fraction also represents the quotient of the numerator 
divided by the denominator. 

31. A Proper Fraction is one whose numerator is less 
than the denominator. Thus, f , f , ^ are proper fractions. 

An Improper Fraction is one whose numerator is equal 
to or greater than the denominator. Thus |, f , i, ^-^ are 
improper fractions. . 

A Mixed Number is one made up of a whole number and 
a fraction. Thus, If, 7^ are mixed numbers. 

A Compound Fraction is a fraction of a fraction. Thus, 
f of I, ^ of f of ^ are compound fractions. 

A Complex Fraction is one which has a fraction or a 
mixed number for its numerator, or for its denominator, or 

5 5 13 

for both. Thus, ^, rr-j-, y| are complex fractions. 

9 ly? is 
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32. To multiply a fraction by a whole number. 

Rule. — Either multiply the numerator or divide the 
denominator by the whole number. Thus f x2=f, for in 
each of the fractions the unit is divided into seven equal 
parts^ and twice as many of those parts are taken in the 
latter case as in the former. 

So, also, 4 X 2=^, for in the former of these fractions 
the unit is divided into eight equal parts, and in the latter 
into four : each of these latter parts is therefore equal to 
two of the former; and, since the same number of parts are 
taken, the latter fraction is twice as great as the former. 

Note, — The second method should be used whenever the 
denominator is exactly divisible by the multiplier. 

33. To divide a fraction by a whole number. 

Rule. — ^Either divide the numerator or multiply the 
denominator by the whole number. Thus, f ^2=^ for in 
each of the fractions the unit is divided into seven equal 
parts, but only half as many of those parts are taken in the 
latter case as in the former. So, also, f -^2=:f, for in the 
former of these fractions, the unit is divided into four equal 
parts, and in the latter into eight ; each of these latter parts 
is, therefore, half one of the former, and since the same 
number of parts are taken, the latter fraction is half the 
former. 

Note, — The first method should be used whenever the 
numerator is exactly divisible by the divisor. 

34. If the numerator and denominator of a fraction be 
both multiplied by the same number the value of the 
fraction will not be altered. For, by multiplying the 
numerator, the fraction is multiplied (Art. 32), and by 
multiplying the denominator, it is divided (Art. 33) ; and 
the value of a quantity is not altered if it be both multi- 
plied and divided by the same number. Similarly, the 
value of a fraction will not be altered if the numerator and 
denominator be both divided by the same number. 



35. Since every whole Dumber maybe considered as a 

fraction whose denominator is 1, it follows from Art. 34 

that we may express a whole number as a fraction with 

any denominator we please by taking for the numerator 

the product of the whole number multiplied by the given 

denominator. Thus, to express 5 as a fraction with deno- 

5 5x7 35 
minator 7, we have 5=- = ^ — ==Tr '> so also 11 expressed 

1 1x7 7 
as a fraction with the denominator 12, gives ^-^. 

36. A mixed number^ as 2 J, denotes 2 units together 

with ^ of a unit, and 2 units=V of 1 unit (Art. 35); 

it follows, therefore, that 2f is equivalent to ^^ of a unit 

5 x24-3 
together with f of a unit, that is, to ^ of a unit, or --^ . 

o 
And conversely, since ^ denotes that the unit is to be 

divided into 5 equal parts, and 13 such parts taken; but 
10 such parts make up exactly 2 units ; therefore ^ of a 
unit is equivalent to 2 units together with |^ of a unit, that 
is, to 2§. 

Hence we see that every mixed number is equivalent to 
an improper fraction, and may be expressed as such by 
multiplying the whole number by the denominator of the 
fraction, and adding in the numerator for the new nume- 
rator, retaining the same denominator. Thus 7^=V^, 
13f=Y' -^"^ conversely, every improper fraction is 
equivalent to a mixed number, and may be expressed as 
such by dividing the numerator by the denominator. The 
quotient will be the whole number, and the remainder (if 
any) the numerator of the fraction retaining the same 
denominator. Thus, 1=2^, y=3|. 

37. A fraction is said to be in its lowest terms when the 
numerator and denominator are prime to each other 
(Art. 18). 

38. To redtice a fraction to its lowest terms. 

Rule. — Divide the numerator and denominator by th^vt 
greatest common measure (Art. 26). 
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This will not alter the value of the fraction (Art. 34). 

In practice it is frequently unnecessary to find the G. C. M. 
of the numerator and denominator, as we can see by inspec- 
tion (Art. 19) the factors which are common to both, and 
dividing by these successively, the fraction will be reduced 
to its lowest terms. 

Ex. 1. Bedace IffJ to its lowest terms. 

The G. C. M. of 7501 and 8655 will be found to be 577, and dividing 
the numerator and denominator bj 577 we have ||§|-if* 

Ex. 2. Beduce ||f| to its lowest terms. 

fifl-til (dividing by 9) 
-Iff (dividing by 4) 
=4 (dividing by 12). 

And since 9 and 13 are prime to each other, the fhiction is now in its 
lowest terms. 

39. To reduce a compound fraction to a simple one. 

Rule. — Find the continued product of the numerators 
for the new numerator, and of the denominators for the new 
denominator. 

Note 1.— Mixed numbers must be reduced to improper 
fractions (Art. 36) before applying the rule. 

Note 2, — ^Any factors which are common to one of the 
numerators and one of the denominators should be struck out 
before applying the rule ; the resulting fraction will then be 
in its lowest terms. 



Ex. 1. |of4=iiL:=|f. 



3x4 
5x7 
ForJof$=^(Art.aa) .-. |of;J=^x3=|f(Art.aa> 



Ex.2. fof|of|=ii|^=^. 

Ex.3. ?ofi|offofi-|of^of5of|=l. 

S 4 



40. To reduce fractions to equivalent fractions having a 
common denominator, 

BuLE. — Find the L. C. M. (Art. 29) of all the denomina- 
tors ; take this for the common denominator ; and for the 
new numerators multiply each numerator by the quotient 
obtained by dividing the common denominator by its own 
denominator. 

This amounts to multiplying the numerator and denomi- 
nator of each fraction by the same number. Its value, there- 
fore, is not altered (Art 34). 

When fractions are reduced to a common denominator 

their values can be compared at once. 

Ex. 1. Bedace f, |, |» i| to their least common denominator. 

The L. C. M. of the denominators, 4, 6, 8, 18, is 72, and by the rale 

we have i^, i^, 1^2, llll /. the fractions required are 
72 ' 72 72 72 ^ 

54 00 63 44 

Tl* T5» T5» TS' 

Here, in the first fraction, the denominator 4 was multiplied by 18 in 
order to produce 72, and, therefore, that the value of the fraction may 
not be altered, the numerator 3 must also be multiplied by 18, and 
similarly for the other fractions. 

Ex. 2. Which is the greatest and which the least of the fractions 

5 9 95 O 

Reducing them to their least common denominator, we have ^, ^ 
1^ ; therefore |f is the greatest, and ^ the least. 

41. Addition of fractions. 

Rule.— .Reduce the fractions to equivalent ones with their 
least common denominator. Take the sum of the new 
numerators for the numerator, retaining the common 
denominator. 

^^ote 1. — If there be any whole or mixed numbers the 
integral parts should be added together separately. 

Note 2, — Compound fractions must be reduced to 
simple ones, and improper fractions should be reduced to 
mixed numbers before applying the rule. 
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Ex. 1. Add together f, f, i, ^. 

F + 5 + 6+Io i^Q fao— -^laS* 

Ex. 2. Add together 2|, 3|, 4|, 6|. 
2| + 3| + 4j + 5f=2 + 3 + 4 + 5 + |+| + | + |- 14 + 151*5 + 48 + 50 



60 
14 + i^«-14 + 3^=17^ 

Ex. 3. Find the sum of 2|+ 1| +f of }| of |+ iJ. 

\ 
Reducing the compound fraction to a simple one we have i of ^of 

5 

^=^,and2i + li+^ + e=»+|+l+&+a=3+25ii5^ii^=3 

4 

+ 60 =3 + 255 = 555. 

42. Subtraction of fractions. 

Rule. — ^Reduce the fractions to equivaleiit ones with 
their least common denominator. Take the difference of 
these numerators for the new numerator, retaining the 
common denominator. 

Note 1. — ^If there be any whole or mixed numbers, the 
integral parts should be subtracted separately. 

Note 2. — Compound fractions must be reduced to simple 
ones, and improper fractions should be reduced to mixed 
numbers, before applying the rule. 

Ex. 1. Subtract ^ from f. 
6 3 _ 12— 3 9 

E^ 2. Subtract 2^ from 3|. 

Ex. 3. Subtract 2| from 4|. 

4j-2|«2.+ J-|c=2 + i=i=2-|=l + l-J=l|. 

Here, since the second fraction is greater than the first, their differ- 
ence \ must be subtracted from the whole number. Or, which is easier 
in practice, take 1 from the whole number, and subtract the fraction 
from it : the difference between unity and a proper fraction being 



found at once hj subtracting the numerator of the fraction from the 
denominator. Thus, l — f = |. 

Ex. 4. Subtract 2| from 5^ 

43. Multiplication of fractions. 

Rule. — Find the continued product of the numerators 
for the new numerator, and of the denominators for the new 
denominator. 

It will be observed that this rule is the same as that given 
in Art. 39, for the reduction of a compound fraction to a 
simple one. 

When the multiplier is a whole number, the term multi- 
plication signifies taking some multiple of a quantity ; but 
when the multiplier is a fraction, the term is used in a 
more extended sense, and signifies taking some part or 
some multiple of a part of a quantity. Thus f x ^ denotes 
that a fifth part of the quantity represented by f is to be 
taken four times, and the operation is therefore the same 
as taking f of f . 

Ex. 1. Find the product of If x 3| x ^ 

19 V 2 V II— ^^ y X V 11 = y =3 si 

44. Division of fractions. 

Rule. — Invert the divisor and multiply. 

The term division^ when applied to fractions, signifies 
finding that quantity which, when multiplied by the divisor, 
will produce the dividend. 

Notes 1 and 2 of Art. 39 must be observed in multipli- 
cation and division of fractions. If the divisor be itself 
a compound fraction, each of the fractions composing it 
must be inverted before applying the rule. 

Ex. 1. Divide | by ^. 

3 
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Ex. 2. Divide 2f of f by f of 4i. 

^ A ^ 9 
3 

45. Miscellaneous Examples worked out 

Ex. 1. Find the value off+l^ + 2j of 1^ of f+2|. 

5 

2i of \±. of 4—^ of ^^ of ^«= 2P — 3» 

3 

Ex. 2. Find the value of 8|-3| of 1| + 2f of 2^- 1^. 

2 

3|0flJ-^0f^-f = 6i; 

11 
2i0f2^=^0fB=V = 5j5 

2 

fit— A*4. '?l — 1 "^ ^A J.2 4j.l 7 ^24 — 16 + 18— 21 



36 



-^42-37 ^5 



Ex. 3. Find the value of 7|-|- 3^ + 3^-f|. 

'if— 8 ^i5 + %— 15="' +5~5 IS + ScJ—Te 

_,,. 144-150-100 + 56-225 _^200-475 . ,„ 

"^■*" 240 ^^ ""240 ^^"'^ 

«7-l^=6-^=5 + l-^-5||. 

Ex. 4. SimpUfy ^^,^^^7^ • 

60 + 63-49 2 

lf + 2|-3^ _ f+§-A 84 _ SI _74 ^ i5S.i48 

2M-1I + I 1+M-l + l 1^ 80-140+147 1^ ^ 255 ^' 

168 

Ex.5. SimpUfy 2 + ii±l + l5-i, 

10 + 9 2 

2 + il±l + l{-l=2 + li.+i'-i-2 + m + ^Sx^ -«lx 5 

15 2 



17 

ri i^^ ^ ^ ^ ^ — 72 -^ T5— *W 

8 



Ex.6. 



Simplify {f of|^+ J^|z|-|b_n^6| 

{I of l-2L!t+ i-:-izi— fi±?l. j.2p 
^ !-¥ "-pi FAi ' 

t 5 TZ tJ 



2 



^-fiof ?^x2 + ^x5xi?-?x^l xA 



Ex.7. Simplify 2 + -i_. 

2 + 



8 



4 + J 

Ex. 8. What fraction added to | + 1§ of If of J will giro 3^? 

f + |of|ofJ«f+2j=2if. 

We know that 8^ is the sum of 2^, and the reqoired number, which 
wiU therefore be given by 3|-2^-l + i-4J»l +i5^-l-i§-§J. 

Hence J{ is the fraction required. 

Ex. 9. What fraction subtracted firom 2f will leave } ? 

We know that 2f is the sum of the remainder }, and the required 

25— '28 
nmnber, which will therefore be given by 2f— J=s2 + — — - — a2->^ 

»1|f. Hence Iff is the fraction required. 

Ex. 10. What fraction multiplied by 4} will produce 5f ? 

Since the product is 5|, and one factor 4|, the required factor must be 
given by 5f -i-4j. Hence ^|f x ^^ i J is the fraction required. 

Ex. 11. What fraction divided by 3| will produce 5^? 

Since the dividend is the product of the divisor and the quotient, the 
required number must be 3} x 5^» V »< W^'^^^'^V 



taMauuBBi 
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DECIMAL FRACTIONS. 

• 

46. It was shown in Art. 8 how we can express all whole 
numbers by the ordinary system of notation ; and if we 
extend the system in the same manner to figures standing 
to the right of the units place, each figure decreasing ten- 
fold in value for every place it occupies to the right of this, 
we shall be able to express with a uniform notation 
numbers less than unity or fractions. Thus the first figure 
to the right of the units place will have one-tenth of its 
natural value, the second one-hundredth, and so on. 

47. The units place is denoted by a point, called the 
decimal point, placed to its right. Th^ figures standing to 
the right of this point are called Decimals or Decimal Frac- 
tions, and the number of them is called the number of 
Decimal places. Thus '875 is a decimal of three places. 

48. It appears, then, that -8=1, -87=1+^=^01 
^7 .Q»7^ 8 , 7,5 875 875 , ^^r 

we see that a decimal may be expressed as a vulgar fraction, 
having 10 or some power of 10 for its denominator. 

49. From the last article it appears that, when a decimal 
is expressed as a vulgar fraction, the number of cyphers in 
the denominator is the same as the number of decimal 
places. Hence a given decimal may at once be expressed 
as a vulgar fraction by writing down the decimal for the 
numerator, and for the denominator 1, followed by as many 
cyphers as there were decimal places. 

Conversely, a vulgar fraction having any power of 10 
for its denominator may at once be expressed as a decimal 
by marking oflpfrom the numerator as many decimal places as 
there are cyphers in the denominator. Thus 78*75=78^, 
3-1436 = 3T3t^V •04fi5 = TSf^;alsoT*^ = -564, ij{^ 
=1-0565, t7t'bW='0013. 



Note, — ^It is evident that cypliers placed to the right of a 
decimal (like those placed to the left of a whole number) do 
not alter its value. Thus •80=-j^+x8ir=-8, -1300=^^ + 
Tinr + Tinny "I" TTrSrjnr = ' 1 3. 

50. A decimaly theUy may he defined as — 

(i) A fraction expressed according to the Ordinary system 
of notation; or 

(ii) A fraction expressed by digits, each digit having a 
local value dependent on its position ; or 

(iii) A inaction whose denominator is 10 or some power 
of 10. 

5X. Since 87-5 x 10= Vif x 10=875-, 875 x 100=fJJ x 
100=875-, -5875 x 1000=^VV7r x 1000=ajta==587-5. 

We see that a decimal is multiplied by 10, 100, 1000, &c., 
by moving the decimal point one, two, three, &c., places 
respectively to the right. 

Conversely, since 875-h-10=^=87-5, 875--*-100=f^ 
=8-75, 587-5-1000=^fPxT^=T^^^=-5875, 3-85-r 
10000=f«4 X ^i^^=,,^«^= -000385. 

We see that a decimal is divided by 10, 100, 1000, &c., 
by moving the decimal point one, two, three, &c., places 
respectively to the left. 

S2. Addition and subtraction of decimals^ 

BuLE. — Write the numbers one under each other, as in 
common addition and subtraction, being careful to keep 
figures of the same denomination in the same column ; 
units under units, tens under tens, one- tenths under one- 
tenths, &c. Add or subtract as with whole numbers, and 
place the decimal point in the sum under the decimal point 
above. 

Note. — Cyphers may be added to fill up vacant places to 
the right of the decimals. 
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Ex. 1. Add together 589*37, 7*326, 24*5, '13564 and -0003. 

589-37000 

7*32600 

24*50000 

•13564 

*00030 



621*33194 



Ex. 2. Subtract 5*9937 from 55*008. 

55*0080 
5*9937 



49-0143 



53. The reason for this rule is obyious ; the figures in each 
column being all of the same denomination. Thus the first 
column to the right of the units consists of the numerators 
of fractions whose denominators are all 10, and which may 
therefore be added or subtracted at once (Arts. 41, 42), and 
similarly for the other columns. 

54. Multiplicaiion of decimals, 

BuLE. — ^Multiply the numbers together as if they were 
whole numbers, and mark off in the product as many 
decimal places as there are in the multiplicand and multi- 
plier together. 

Ex. 1. Mnltiplj 6*0305 bj 3*02; also *0005 by *03. 
6*0305 •0005 

3*02 '03 



120610 15 



180915 Am, 'OOOOIS. 



18212110 Ans. 18*21211. 

55. The reason for this rule will appear from the 

following : 6.0305 x 302=f^ x 302^60305x302 ^ ^ 
^ 10000 100 1000000 

fraction whose numerator is the product of the two numbers 

and denominator 1, followed by as many cyphers as there 

were decimal places in the multiplicand, + as many as 

there were decimal places in the multiplier. This fraction, 



when expressed as a decimal, will therefore have as many 
decimal places as there are in the multiplicand and multi- 
plier together. Hence the rule. 

56b Division of decimals. 

Rule. — ^Divide the given numbers as if they were whole 
numbers : then — 

If the number of decimal places in the divisor be the 
same or greater than the number in the dividend, the 
quotient will be a whole number, and in the latter case as 
many cyphers must be annexed to it as make up the differ- 
ence between the number of decimal places in the divisor 
and dividend ; but — 

If the number of decimal places in the divisor be less than 
the number in the dividend, as many decimal places must 
be marked o£f from the quotient as make up the difference. 

If necessary, cyphers must be added to the right of the 
decimal, but any so added must be counted as decimal places 
in determining the position of the decimal point in the 
quotient. 

Ex. 1. Divide 32455-28 by 5-72. 

5-72)32455-28(5674 
2860 

3855 
3432 



4232 
4004 



2288 

2288 Aru, 5674. 



Here the nnmber of decimal places in the diyisor and dividend is the 
}anie. The quotient is therefore a whole number. 

Ex. 2. Divide 2147'e4 by -036. 

4) 214704 

9)53676 



5964 Ans. 59640. 

Here the number of decimal places in the divisor is one more than 
^e nnmber in the dividend. We must therefore annex one c^^^^^ \x>^<& 
quotient, which will he a whole number. 
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Ex. 8. Divide 1249974 by 23-54. 

23-54)124'9974(531 
11770 

7297 
7062 



2354 

2354 AtiA 5'31. 



Here the number of decimal places in the divisor is two less than the 
number in the dividend. We therefore mark off two decimal places in 
the quotient. 

Ex. 4. Divide 8217 by -0625. 

625)3217(51472 
3125 

920 
625 



2950 
2500 



4500 
4375 

1250 

1250 Ans, 51472. 



Here we have to annex four cyphers to the dividend, and counting 
these as decimal places, we have the same number in the divisor and 
dividend. The quotient is therefore a whole number. 

Ex. 5. Divide 4-63638 by 81 34. 

81-34)4-63638(57 
4 0670 

56938 

56938 Ans, •057. 

Here the number of decimal places in the divisor is three less than 
the number in the dividend. We therefore mark off three decimal places 
in the quotient. 

57. The reason for these rules will appear from the fol- 
lowing : — 

(1) l-44-l--12=liJx 1^0 = 1^* = 12. 

(2) 14-4-r-12=-^^^ X ^A''^ tV ^ 10«120. 

(3) *144-?-l'2=jg^x ^5= j5 x-j^='12. 

From (1) we see that when the number of decimal places is the same 
in both, the quotient is a whole number. 



From (2) that the quotient must be multiplied bj 10, 100, 1000, &c. ; 
that is, must have one, two, three, &c., cyphers annexed to it if the 
number of decimal places in the divisor be one, two, three, &c., more 
than the number in the dividend. 

From (3) that the quotient mu8tl)e divided by 10, 100, 1000, that is, 
must have one, two, three, &c., decimal places if the number of decimal 
places in the divisor be one, two, three, &c., less than the number in the 
dividend. 



The following rule may also be used for division of 
decimals : 

BuLE. — If the number of places in the divisor and 
dividend be di£ferent, annex as many cyphers to the one 
which has the less number of places as will make the 
number the 6ame in both, and divide as if they were whole 
numbers. The decimal point in the quotient will stand 
before the first figure, which requires another cypher to be 
added to the dividend. 

Ex. 1. Divide 71-712 by -83. 

•8S0)71-712(86-4 
66 40 



5312 
4 980 



3320 

3320 Ans, 86*4. 



Here we make the number of decimal places the same by annexing a 
cypher to the divisor, and in order to obtain the complete quotient have 
to add one cypher to the dividend; there will therefore be one place of 
decimals in the quotient. 

Ex. 2. Divide 3*1 by '0025. 

•0025)3-1000(1240 
25 

60 
50 

100 
100 

0^ An», 1240. 
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Here we add three cyphers to the dividend and the divisor will go 
cxactlj 1240 times into the number so formed. 

Ex.3. Divide -011214 by 53-4. 

53-400000)011214 0000('00021 
lOeSO 0000 



534 0000 

534 0000 Ans, '00021. 



Here to make the number of decimal places the same we annex five 
cyphers to the divisor, bat the number so formed will not go into the 
dividend; we therefore add a cypher to the latter, it still will not go, we 
therefore get '0 in the quotient and proceed as before. 

59. To reduce a vulgar fraction to a decimal. 

We have seen (Art. 59) that when the denominator of a 
vulgar fraction is some power of 10, the fraction may at 
once be expressed as a decimal by marking o£f from the 
numerator as many places as there are cyphers in the 
denominator. 

If, however, the denominator be not a power of 10, we 
must try if we can find a factor which will make it one, for 
then multiplying the numerator and denominator by this 
factor, we obtain a fraction in the required form. Now 
since the required power of 10 in this case is the product 
of the denominator and the required factor, that factor will 
be found by dividing the power of 10 by the denominator. 
If, therefore, we divide the denominator into 1, followed by 
as many cyphers as necessary for decimal places, and multiply 
the numerator by the quotient, we shall obtain the decimal 
required, or, which amounts to the same thing, and is more 
convenient in practice. 

Rule. — Divide the numerator of the fraction by the 
denominator, annexing as many cyphers as necessary for 
decimal places. The quotient will be the decimal required. 



Ex.1. Reduce^, ft 
l25)17-0(18-6 
12 6 


to decimals. 


16)88(6-1875 
80 


4 60 
3 76 


30 ^ • "T^ 

16 , ..V.^.V--V 


•760 
760 


140 .'■ '• '•• 

128 (•;■./ 'v^.. .■: 


• 
• • 


112 v''f^-* ■/. ■/. 




80 
80 

/. f|«61876. 



N 



.' 



. ■; 



60. Since 10 contains only the factors 2 and 5, if the 
denominator of a fraction in its lowest terms contain any 
other factor besides these, there is no number which, when 
multiplied by the denominator, will produce an exact power 
of 10, such a fraction, therefore, cannot be expressed earac% 
as a decimal. If, however, we proceed according to the 
rule in the last article, Although the division will never 
terminate, we may, by taking a sufficient number of places, 
make the decimal so obtained differ as little as we please 
from that of the fraction and may therefore regard it as its 
true value. 

61. Again, when one number is divided by another, the 
remainder must always be less than the divisor, and there- 
fore the number of different remainders cannot exceed one 
less than the number expressed by the divisor. Hence at 
some point in the division the same remainder must come 
over again, and therefore in reducing a vulgar fraction to a 
decimal, since the figure brought down is always the Same, 
namely, 0,. all the subsequent remainders roust recur also 
in the same order, and therefore the same figures in the 
quotient. 

Such decimals are called circulating, repeatingy or re- 
curring decimals, 

02 



28 
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The figures which circulate or form the recurring part 
are called the period, which is marked by a point placed 
over the first and last figures composing it. 

62. On the whole, then, it appears that a vulgar fraction 
ill its lowest terms will produce a finite decimal when its 
denominator contains no factor other than 2 and 5 or 
their powers, and that it will produce a recurring decimal 
if its denominator contain any factor other than 2 and 5 or 
their powers. 

That the greatest possible number of figures in the period 
is one less than the number expressed by the denominator 
of the fraction. 

Thus, |J = 5^,; ik-^y ife=^ wiU aU produce 



2^x5' 

finite decimals, but f^= 



29 



17 — 



17 



:» A 



2x5x3' «*""22x3x7' ^^ ^^ 
all produce recurring decimals, and the number of figures 
in each period cannot exceed 29, 83, and 12, respectively. 



Ex. 1. Eeduce JJ and Jff 
84)17*0(202 38095 
168 


to decimals^ 


495)368-0(743 
346 5 


200 
168 


2150 
19 80 


320 
252 


1700 
1485 



680 
672 



215 



Ans, -743. 



800 
756 

440 
420 

20 



Arts. -20^38095. 



368 



Here the remainders 20 and 215 recur. .*. ||— *202S8095, and 



•743. 



Ex. 2. Bednce | and ^ to decimals. 

Tjl-OOOOOO 11)1-00 



•142857 &c -OS && 

.% J«*l4285?, and ^--Od. 

When, as in the two last fractions^ the period begins 
immediately after the decimal point, it is called a pure 
circulator. When this is not the case, as in the two first 
fractions, it is called a mixed circulator. 

63< To reduce a recurring decimal to a vulgar fraction. 

BuLE. — Write down the decimal to the end of the first 
period, and subtract from it the figures (if any) which do 
not recur. 

Take this number for the numerator, and fo? the denomi- 
nator write down as many nines as there are recurring 
figures, followed by as many cyphers as there are non- 
recurring figures. 

The fraction so formed, reduced to its lowest terms, will 
be the fraction required. 

Without some knowledge of algebra the student can 
hardly understand the reason for this rule. 

Ez. 1. Reduce *d27, *0651 and 4*79 Id to vulgar fractions. ' 
•d27-f|5-i?f. 



9900 5«^^f^" 

Here we have two recurring and two non-recurring figures, and 
subtracting the latter, have 645 for the numerator, while the denominator 
is 9900. 

4-79l6-4!£^^.4iJ8g=4jf. 

Here we have one recurring and three non-recurring figures, and 
subtracting the latter, have 7125 for the numerator, while for the 
denominator we have one nine followed by three cyphers. 

M. By this rule -9=1=1; •dd=tf=l; -999=1^=1 
and so on. 

But 1 — -Ss'l; 1— -SSs-Ol; 1— •999=001, and so on-. 
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hence we see that the difference between 1 and the decimal 
becomes less and less as we increase the number of decimal 
places, and although this difference will never actually 
vanish, we may make it as small as we please. 

It is in this sense that we say a recurring decimal is 
equal to a vulgar fraction, the difference between them 
becoming less than any assignable quantity. 

65. When circulating decimals are to be added or sub- 
tracted, and only a certain number of places are required 
to be correct, it will generally be sufficient to carry out the 
decimal to three or four places more than are required, 
taking care to add 1 to the last figure retained if the next 
figure be 6 or greater than 5. 

In all operations, however, involving multiplication or 
division by recurring decimals, they must first be reduced 
to vulgar fractions, and the required operation having been 
performed, the result if necessary can be reduced back to a 
decimal. 

Ex. 1. Find the valae correct to 5 places of decimalB of 2 4ld + 
116 + 3-0O0 + 7354 + 24-042; and of 7-?2-6046. 

2-41841841 7-7272727 

1*16666666 6*0454545 

3*00900900 1.6818182 
•73544444 



2404200000 Am. 1*68182. 



31-37153861 

Ans. 31*37154. 
In each of these instances, since the first figure rejected is 8, the last 
figure retained is increased by 1. 

Ex. 2. Multiply 1*83 by 3*63. 

1 .q4 _ 1 83 — 8 _ 1 75 _ 1 5 _ 11 . 

90 ^W^^a-S » 

8-6d=8|f=3ft=f?; 
20 

^x^=f = 6*6. 

3 
•'•6'6 is the answer required. 



Ex. 3. Diride 8*416 by 8*2. 

16- 
900 



8-2=8j^V; 8-4l6-3ll5llll-3fJg-Sft-ft; ^x^^^^^Al^. 



TABLES. 

MoNEr. 

4 farthings make 1 pennj (</.) 
12 pence „ 1 shilling («.) 

20 shillings „ 1 pound (:Q 

Pounds, shillings, and pence are denoted by the letters 
£ s. d.f these being the first letters of the Latin words 
libra, solidits, and denarius. Farthings are usually written 
as fractions of a penny. Thus Jc?., ^d. (=|d.), and J<f. 

The following coins have been in use in England at dif- 
ferent times ; but those marked (0) are now obsolete, 
.except the groat^ tester, and angel, which are used under 
di£ferent names. 

(0) A groat = 

(0) A tester =• 

A florin = 

A half-crown = 

A crown = 

(0) A noble = 

(0) An angel = 

The first five are silver coins, and the rest gold. 

67. The standard gold coin of this country consists of 22 
parts of pure gold and 2 parts of alloy. From a lb. troy 
of this metal are coined 46|^ sovereigns =£46 14*. 6d. 
The mint price of standard gold is therefore y^y of 
£46 Us. 6df.=£3 175. 10^. 

The standard silver coin of this country consists of 37 
parts of pure silver and 3 parts of alloy. From a lb. troy 
of this metal are coined 66s. The mint price per oz. of 
standard silver is therefore -^ of 66s,^5s. 6d. 

Copper coin is not a legal tender for more than I2d»^ nor 



Ad. 


(0) Ahalf-gninea 


= 


10«. 6d 


6d. 


(0) A mark 


s 


13«. Ad. 


28. Od. 


A sovereign 


s 


£1 Os. Od. 


'28. ed 


(0) A guinea 


r= 


£1 Is. Od. 


58. Od. 


(0) A carolns 


^ 


£1 34. Od. 


6«. Sd. 


(0) A jacobus 


= 


£\ 58. Od. 


[08. Od. 


(0) A moidore 


:= 


£l 78. Od, 
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is silver for more than 40^.: the gold coinage being the 
standard in this country* 

68. Tkot Weight. 

24 grains make 1 pennyweight (dwt) 

20 pennyweights „ 1 ounce (oz.) 
12 ounces „ 1 pound (lb.) 

This weight is probably so called frpm Troyes, a city in 
France, where large fairs were once held. It is used in 
weighing gold and silver, jewels, and the like. 

It was ordered by an Act of Parliament which came into 
force January 1, 1826, that the brass weight of one pound 
troy of the year 1758 should be the unit or standard mea- 
sure of weighty that all other weights should be derived from 
it, and that 5760 grains should be contained in the pound 
troy. Now, the weight of a cubic inch of distilled water, 
the barometer being at 30 inches, and Fahrenheit's ther- 
mometer at 62®, is known to be 252*458 such grains, and 
therefore the Imperial Standard Pound can at any time be 
recovered if it should be lost or injured. The Brass 
Standard Pound was, in fact, rendered useless by the fire 
at the House of Commons in 1834. 

69. Precious stones are weighed by carats. 

A carat (of diamond) = 3| grains 

A carat (of gold or silver) = 240 grains 

Since there are 24 carats in a pound of gold, the quality 
of gold is expressed by saying it is so many carats fine, that 
is, that so many parts out of 24 are pure gold. Thus 
standard gold is 22 carats fine, and jewellers' gold 18 carats 
fine. 

70. Avoirdupois Weight. 

16 drams make 1 ounce (oz.) 

16 ounces „ 1 pound (lb.) 

28 pounds „ 1 quarter (qr.) 

4 quarters „ 1 hundred-weight (cwt.) 

20 hundred-weights „ 1 ton (ton) 



This weight probably deriyes its name from the old 
Norman avoirs^ goods or chattels, and poisy weight, and is 
used in weighing all heavy goods, as meat, grocery, &c., in 
almost all commercial transactions, and in the common 
dealings of life. 

The pound avoirdupois contains 7000 grains troy. 

The following weights are also used : — 



7X. 



A stone 


= 


14 lbs. 


bnt for meat or fish 


ss 


8 lbs. 


A firkin of batter 


« 


56 lbs. 


A truss of straw 


ss 


36 lbs. 


A truss of old haj 


:- 


56 lbs. 


A trass of new hay 


=s 


60 lbs. 


A load of hay or straw 


=s 


36 trasses 


A great poand (of silk) 


=: 


24 oz. 


A pack of wool 


^ 


240 lbs. 


A fodder of lead 


= 


19|cwt. 


Apothecabies' 


Weight. 


20 grains make 




1 scrapie (9) 


3 scraples „ 




1 dram (3) 


8 drams „ 




1 oance (3) 


12 oances „ 




1 pound (lb.) 



Apothecaries mix their medicines by this weight ; but 
buy and sell their drugs by avoirdupois weight. 

The pound and ounce are the same as the pound and 
ounce troy, but dififerently subdivided* 

72. LiKEAB MeASUBE. 



12 inches 


make 


1 foot (ft.) 


3 feet 


w 


1 yard (yd.) 


5j yards 


M 


1 rod, pole, or perch (po.) 


40 poles 


»» 


1 farlong (far.) 


8 farlongs 


» 


1 mile (m.) 


3 miles 


W 


1 leagae (lea.) 



It was ordered by the Act of Parliament referred to in 

Art. 68 that the Brass Standard Yard of 1760 should b^ 

c3 



f^^RSMRfJ 
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the unit or standard measure of length, that all othei 
measures of length should be derived from it, and that the 
thirty-sixth part of this yard should be an ineh. Now, the 
length of a pendulum which will vibrate seconds in i 
vacuum, in the latitude of London and at the level of tihe 
sea, is known to be 39*1393 such inches, and therefore the 
Imperial Standard Yard can at anj time be recovered if it 
should be lost or injured. 

The following measures are also used : — 
A line a ^ of an inch A cabit » 18 inches 

A palm a 3 inches A pace = 5 feet 

A hand =3 4 inches A fathom s 6 feet 

A span s 9 inches 

A chain used in measuring land is 22 jards, or 100 
links. 

73. Cloth Measure. 

2j inches make 1 nail 

4 nails „ 1 qaarter 

4 qaarters „ 1 yard 

5 quarters „ 1 English ell 

6 quarters „ 1 French ell 
3 quarters „ 1 Flemish ell 

74. Squabe Measube. 

144 square inches make 1 square foot (s. ft) 

9 square feet „ 1 square yard (s. yd.) 

30| square yards „ 1 square pole (F.) 

40 square poles „ 1 rood (R.) 

4 roods ^ 1 acre (A.) 

This measure is used to measure all kinds of surfaces. 

A square inch, foot, &c. is the area of a square, each of 

whose sides is an inch, foot, &c. 

The following measures are also used :— 

A square of flooring » 100 s. ft. 

A rod of brickwork = 272j s. ft. 

10 square chains, or \ 

} = I acre 

100000 sqaare links I 

A yard of land = 30 acres 

A hide of land a 100 acres 



75. CuBio Measube. 

1728 cabic inches make I cubic foot (c. ft.) 
27 cnbic feet „ 1 cabic yard (c. yd.) 

A cubic inch, foot, &c. is the solid content of a cube or 
figure contained by six equal squares, each of whose edges 
is a linear inch, foot, &c. 

The following measures are also used : — 

A load of rongh timber = 40 c. ft. 
A load of hewn timber = 50 c ft. 

A ton of shipping = 42 c ft. 

76. Wine Measuee. 



77. 



78. 



4 gills make 


1 pint (pt) 


2 pints „ 




1 quart (qt.) 


4 quarts ,, 




1 gallon (gal.) 


10 gallons „ 




1 anker (ank.) 


18 gallons „ 




1 runlet (run.) 


42 gallons „ 




1 tierce (tier.) 


2 tierces „ 




1 puncheon (pun.) 


63 gallons „ 




I hogshead (hhd.) 


2 hogsheads „ 




1 pipe (pipe) 


2 pipes „ 




1 tun (tun) 


Ale and Beeb Measure. 


2 pints 


mftke 


1 quart (qt.) 


4 quarts 


M 


1 gallon (gal.) 


9 gallons 


>» 


1 firkin (fir.) 


18 gallons 


J» 


1 kilderkin (kU.) 


36 gallons 


»> 


1 barrel (bar.) 


Ij barrels or 54 gallons 


It 


1 hogshead (hhd.) 


2 hogsheads 


f* 


1 butt (butt) 


2 butts 


If 


1 tun (tun) 


COBN OB DbY MeASUBE. 


2 quarts 


make 


1 pottle (pot.) 


2 pottles 


»» 


1 gallon (gaL) 


2 gallons 


>» 


1 peck (pk.) 


4 pecks 


>» 


1 bushel (bus.) 


2 bushels 


>f 


1 strike (str.) 


4 bushels 


»> 


1 coomb (coomb) 


2 cootnbs or 8 bushels 


»» 


1 quarter (qr.) 


5 quarters 


»» 


I loaui C\^.^ 


2 loads or 10 quarters 


»> 


\\M.V,Os«\r> 



9j»^«L^ 
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79. The standard measure of capacity for liquids and dry 
goods is the imperial gallon. This contains 277*274 cubic 
inches, which is the space exactly filled by 10 pounds 
avoirdupois weight of distilled water, weighed in air at a 
temperature of 62^, Fahrenheit's thermometer^ the baro- 
meter being at 30 inches. 

80. 



8L 





NUMRKR. 




1^ units 


make 


1 dozen 


12 dozen 


99 


1 gross 


20 units 


9» 


1 score 


120 nnits 


99 


1 long hundred 


24 sheets of paper 


99 


1 quire 


20 quires 


99 


1 ream 


10 reams 


99 

Ttmk. 


Ibale 


60 seconds 


make 


1 minute 


60 minutes 


99 


1 hour 


24 hours 


n 


1 day 


7 days 


99 


1 week 


4 weeks 


n 


1 lunar month 


365 days 


99 


lyear 



The 3rear is also divided into 12 calendar months. The 
number of days in each month are easily remembered by 
means of the following lines. 

Thirty days hath September^ 
April, June, and November, 
February hath twenty-eight alone. 
And all the rest have thirty-one. 
But Leap-year, coming once in four, 
February then has one day more. 

82. The mean solar day Which is the standard unit for 
the measurement of iime^ is the mean or average time 
which elapses between two successive transits of the sun 
across the meridian of any place. 

The solar year is the time which elapses between the 



son's leaying and returning to a certain fixed point in the 
ecliptic, and consists of 365.242218 mean solar days, or 365 
days, 5 hrs., 48 min., 47^ sec, very nearly. 

The civil year which consists of 365 days is, consequently, 
very nearly ^of a day less than the solar year, and if this 
were not allowed for, the error would accumulate, and in 
the course of time cause great confusion. To prevent this, 
Julius Csesar ordered that every fourth year should consist 
of 366 days. This was called leap or bissextile year^ and 
the extra day, called the intercalary day, was taken in 
in February, which then had twenty-nine days instead of 
twenty-eight. 

This correction, however, was too great, since the Julian 
year consisted of 365*25 days, and the error 365*25— 
365*242218, or -007782 of a day, would in time become 
considerable. Hence it happened that the Vernal Equinox, 
which, at the Council of Nice, a.d. 325, fell on March 21, 
in the year a.d. 1582 fell on March 11 ; the error in 1257 
years having amounted to -007782 x 1257=9*7819 or nearly 
10 days. To correct this. Pope Gregory ordered that 10 
days should be omitted in that year, making October 15 to 
foUow October 4, and to prevent the recurrence of this 
error, he ordered that 3 leap years should be omitted in 
every 400 years, viz. those which complete a century, 
when the number of hundreds is not divisible by 4, because 
in that time the error would amount to '007782^400= 
3*1128, or a little more than 3 days. 

The error left by this correction is '000282 of a day in 
each year, and will only amount to a day in 4000 years. 

Ohs, All years are leap years when the two last figures 
of the date are divisible by 4, except those which complete a 
century^ and then, in order that the year may be a leap year, 
the two first figures must be divisible by 4. Thus 1756, 
1848, 1864, 1600, 2000, are leap years> but not 1810, 1875, 
1700, 2200, &c. 
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The Julian calculation, which is called the old stt/le, is still 
used in Russia. The Gregorian, or new style, was adopted in 
England a.d. 1752, when the error had amounted to 11 
days. 

83. It should be observed that the mean solar daj is the 
standard from which all our measures and weights are 

derived. The t^I^it^^ P^^ ^^ ^ ^^7 ^^ ^ second. Firom the 
pendulum which wiU vibrate seconds we derive the standard 
yard (Art. 72), from this the measures of surface and 
solidity, and from the last of these we obtain the pound, the 
standard measure of weight (Art. 68), and the gallon, the 
standard measure of capacity (Art 79). 

84. In France all the measures and weights are derived 
from the metre which is the -nnnnnnnr*^ P*^* of the terrestrial 
arc from the equator to the pole, and=39*371 inches. The 
other measures are all decimal parts or multiples of this. 
Thus the decimetre =3*9371 in., the centimetre=*39371 in., 
and so the decametre =393*71 in., and so on. 

The standard of weight is the gramme^ which is the 
weight of a cubic centimetre of distilled water, and= 
15*444 grs.; the other weights are decimal parts or multiples 
of this. 

The standard of capacity is the litre, which contains 
61*028 c. in., and the other measures are as before decimal 
parts or multiples of this. 

The adoption of this, which is called the metrical system 
in England, is, at the present time, very warmly advocated 
by some ; but while the advantages which it possesses over 
our own system are very questionable, the confusion and 
inconvenience the change would occasion is so great that 
the general feeling of the country appears to be decidedly 
against it. 

85. The question of a decimal coinage for this country 
has been agitated for some years. If adopted we should 
have the pound sterling as at present, the florin =-]^ of a 



ponnd, the ceiit=y^ij of a florin =y^ of a pound, and the 
mil=T\y of a cent=T^ of a florin =y^iyiy of a pound. 
Our money table would then be as follows : — 

10 mils make 1 cent (c.) 

10 cents f, I florin (fl.) 

10 florins „ 1 pound (£) 

If this decimal system were adopted, much of the labour 

of reducing quantities from one denomination to another 

would be done away with, since they might be written at 

once as decimals, and all arithmetical operations performed 

with them as such. Thus £18 3fl. 9m.=:£18*309; 24372m. 

=2437-2 cents=243-72fl.=£24-372, or £24 3fl. 7c. 2m. 



REDUCTION. 

86. Reduction is the name given to the method by which 
we express a quantity in a denomination diflerent from that 
in which it is given. 

To reduce a quantity to a lower denomination. 

Rule. — Multiply the highest denomination in the pro- 
posed quantity by the number of units of the next lower 
denomination which make one of the highest, adding into the 
product the number (if any) of that next lower denomina- 
tion in the proposed quantity: and proceed in the same 
manner for each succeeding denomination until the one re- 
quired is arrived at. 

Ex. 1. Btduce £1027 17a. 6^. to farthings. 

£ s, d, 

1027 17 6J 
20 

20557 ^number of shilKngs in £1027 + 17«r 
12 



246690 »Damber of pence in 20557«.+ 6J. 

4 

986761 a number of farthings in 9867eidL -f 1/ 
986761. Ana, 
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£z. S. Bednce 17 tons 19 cwt 1 qr. 12 lbs. 10 oz. to draniB. 

t<mt cwt. qr. IIm. os. 
17 19 1 12 10 
20 
359 = number of cwts. in 17 tons + 19 cwt 

14S7 = number of quarters in 359 cwt + 1 qr. 
28 

11508 
2874 



40248 =:: number of lbs. in 1437 qrs. + 12 lbs. 
16 



643978= number of oz. in 40248 lbs. + 10 osk 
16 



10303648 s= number of drs. in 643978 oz. ; that is in 
17 tons 19 cwt 1 qr. 12 lbs. 10 oz. 

Obs, — ^The student should nerer use more than one line when mniti* 
plying by numbers between 12 and 20 (Art as). 

Ex. 3. Beduce 3 m. 7 for. 20 po. 4 yds. to feet 

m. ftir. po. yds. 

3 7 20 4 
_8 
31 snumber of for. in 3 m. + 7 fur. 

40 



1260 B number of po. in 31 fur. + 20 po. 

S 

6304 
630 
6934 s number of yds. in 1260 po. + 4 yds. 
3 



20802 «s number of ft. in 6934 yds., 

that is in 3 m. 7 fur. 20 po. 4 yds. 

Obs, — To reduce poles to yards we have to multiply by 5); this is 
done by multiplying by 5 and adding to the product the number 
obtained by dividing the number of poles by 2; the sum will be the 
number of yards required. If the number of poles be odd we shall 
haye, after dividing by 2, a remainder 1, and the sum will now be the 
number of yards + 1 yard. This | yard should be written as 1 ft 6 in.t 



which most be added in in their proper places together with the other 
feet and inches. 

Ex. 4. Bedace 5 for. 17 po. 3 yds. 1 ft. to inches. 

flir.po. yds. ft. 
5 17 8 1 
40 
217 »nnmber of po. in 5 fur. + 17 po. 

_5J 



1088 
108t 

1196 1 ft. 6 in.snnmber of yds., ft., and in. in 

8 217 pa + 3 yds. 

3590 annmber of ft. in 1 196 yds. + 2 ft. 

12^ 

43086 »number of inches in 3590 ft. + 6 in., that is in 

5 for. 17 po. 3 yds. 1 ft. 

Ex. 5. Bednce 7 ▲. 8 b. 29 p. 17 s. yds. 5 s. ft. to square inches. 

A. B. p. t.yd*. t.ft. 

7 8 29 17 5 
Jl 
31 annmber of b. in 7 a. + 8 b. 

40 
1269 =namber of p. in 31 b. + 29 p. 



38087 
817i 



38404 2s.ft.36s.in.snnmberofs.yds.,ft.andin. 
9 in 1269 P. + 17 s. yds. 



345643 »nnmber of s. ft. fai 38404 s. yds. •»- 7 s. fL 
144 



1382608 
4839002 



49772628 a number of s. in. in 345643 s. ft* + 36 m.; 

that is in 7 A. 3 B. 29 p. 17 s. yds. 5 s. ft. 

Obs. 2. — ^To reduce perches to s. yards we have to multiply by 30j. 
This is done by multiplying by 30 and adding to the product the 
number obtained by diyiding the number of perches by 4; the sum will 
be the number of s. yards reqtured. If the number of perches be not 
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exactly divisible bj 4 we shall have a remainder 1, 2, or 3, and the 
sum will be the number of s. yds. + ^ s. yd., or | s. yd., or | s. yd., as 
the case may be. This should be expressed as feet and inches, which 
must be added in in their' proper places. 

87. To reduce a quantity to a higher denomination. 

Rule. — Divide the proposed quantity by the number of 
units wliicli make one of the next higher denomination, the 
remainder (if any) will be of the same denomination; as the 
dividend; and proceed in the same manner until the required 
denomination is arrived at. 

Ex. 1. Reduce 257793 farthings to pounds. 

/ 
4)257793 

12)64448 . 1 —number of pence and farthings in 257793/ 

2^0)537^0 . 8 = number of shillings and pence in 64448d!. 

268 10=number of pounds and shillings in 5370«. 

.*. 257793/ =£268 lOa. SjdL 

Ex. 2. Eeduce 207899 ounces to tons. 

. OZ. 



/2 )207899 

1821U3949_. n „^ 
gg/4) 12993 . 5/ 
I 7)3248^ n J 

. 0/ • 



4)464_ 
2^0^11,6 



5 16 



.*. 207899 oz.»5ton8 16 cwt. 1 lb. 11 oz. 

Obs. 1. — When we divide by the two factors of a composite number 
separately, to get the complete remainder we must multiply the first 
divisor into the second remainder and add to the product the first 
remainder. Thus in Ex. 2 we have 2x5+1^11 and 0x4 + 1=1- 
The reason for this will be seen at once if we write the remainders as they 
arise in the form of fractions ; thus, dividing by 2 in the above example, 
we get |, and in the second division there is a remainder 5, we have 
therefore to divide 5| by 8, but 5|+8=^ (Art. ftft). The remainder, 
therefore, after dividing by 16, is 11. 



If the diyisor consists of three factors we must form the remainder 
eorresponding to the two first, as above, then mnltiplj the product of the 
two first factors into the third remainder and add to the product the 
remainder just formed corresponding to the two first factors. 

Ex. 3. Reduce 7011975 feet to inches. 

3)7011975 

2337325 
2 



11)4674650 



4^0)42496,8 . 2 half yds. » 1 yd. 
8)10624 . 8 
1328 

.'. 7011975 £t = 1328m. 8po. 1 yd. 

Obs. 2. — To reduce yards to poles: since 5^ yards or 11 half yards 
make a pole, we first reduce the yards to half yards by multiplying by 
2 and then diride by 11. As the remainder is always in the same 
denomination as the diyidend, if there be any remainder in such a case 
it will denote not yards, but half yards. These should be expressed as 
yards, feet, &c, and added to the final result. 

Agun, to reduce square yards to perches: since 30| yards or 121 
quarter yards make a perch, we first reduce the yards to quarter yards 
by multiplying by 4 and then divide by 121. If there be any remainder 
in such a case it will denote not yards, but quarter yards. These 
should be expressed as yards, feet, &c, and added to the final result. 

E3L. 4. Beduce 527523 yards to furlongs. 

ydi. 
527523 
2 



11)1055046 



4v0)9591^3 . 3 half yds. -> 1 yd. 1 ft 6 in. 
2397 . 33 



.'. 527523 yds. =2397 fur. 83 po. I yd. I ft. 6 in. 
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Ex. 5. Bednce 15444933 square inches to aoesL 



s. In. 
j^r 12)15444933 

L 1 2)1287077 . 91 

9 )107256 . 5/ 

11917 . 8 

4 



69 



,11)47668 
121' - 



{■I 



1)4333^. 5lix5qr.yds=28s.ycU.68.«tl08s.iik 
4v0) 39v3 . 10 J 

4)9 . 33 

2 . 1 

A. K. P. B. jdC ••&.•. IL 

2 1 S3 28 8 69 

6 106 



1728 



.'. 15444933 8. m.B2 1 83 29 1 83 

Ex. 6. Bedace 75270787 cubic inches to cubic yards. 

f-f 12)75270787 
1 I 12 )6272565 . 71,,.") 
I 12 )522713 . gj [836cin. 
^ ^y/ 3 )43559 . 5 J 

.<i^-^^X ^^iil51? • 21 8C ft. 
A^^A'-^-A 1613 . 2/ 

J-l-f Ci' ■ • • 1 •'• 75270787 c. in. = 1613c. yds. So. ft. 835 cin. 

^ ♦ • • . -^ _ . - • 



COMPOXJND ADDITION. 

88. Rule. — Set the quantities to be added under one 
another, so that terms of the same kind may be in the same 
vertical column. Add together the numbers of the lowest 
denomination, and divide the sum by the number of such 
units as make one of the next higher denomination* Set 
the remainder (if any) under the column just added, add 
the quotient to the next column, and proceed as before. 



Ex. 1. Add together £27 ISs. 7|d, £S 9«. lid., £340 12s. 3^., 

£51 4«. 6|d:, £101 13». 9|<;. 

£ g, d. Adding up the first column we get 7 farthings, whidi, 

27 13 7| diyided hj 4 (hecanse 4/1 make Id), gives 1 and 3 over; 

3 9 11 we therefore set 3/ under the £uthings column and 

340 12 2} carry 1 to the pence, which will make the sum of that 

51 4 6| column 36; this, divided bj 12 (because 12</. make la,) 

101 13 9f gives 3 and nothing over; we therefore set under the 

"~~~~77 ^ pence column and carry 3 to the shillings, which will 

^ make the sum of that column 54; this, divided by 20 

(because 20^. make £1), gives 2 and 14 over ; we therefore set 14 under 
the shillings column and carry 2 to the pounds, which will make the 
sum of the pounds 524. 

Ex. 2. Add together 7 fur. 5 po. 3 yds^ 1 fur. 37 po. 1 yd., 24 po. 4yds., 

5 fur. 3 pa 5 yds., 2 fur. 19 po. 3 yds. 

fur. po. yds. Here, dividing 16, the sum of the yards, by 5^, we get 2 
and 5 over; we therefore set 5 under the yards column 
and carry 2 to the poles, which will make the sum of that 
column 90; this divided by 40 gives 2 and 10 over ; we 
therefore set 10 under, the poles colunm and carry 2 to 
the furlongs, which will make the sum of that column 17. 



7 5 


3 


1 37 


1 


24 


4 


5 3 


5 


2 19 


3 


17 10 


5 



COMPOUND SUBTRACTION. 

89. Bulb. — Set the quantity to be subtracted under the 
one from which it is to be taken, so that terms of the same 
kind may be in the same vertical column. 

Subtract, if possible, the number of the lowest denomina- 
tion in the lower line from the corresponding number in the 
upper line and set the difference beneath : proceed in the 
same manner with the next higher denomination, and so on 
throughout. 

But if at any step the number in the lower line be greater 
than the corresponding number in the upper line, add to the 
number in the upper line as many units of that denQmi\ii^\^ssi^ 
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as make one of the next higher denomination. From 
the number so formed subtract the number in the lower line 
and set the difference beneath, but before proceeding to 
subtract the next denomination, add 1 to that denomination 
in the lower line to compensate for the unit added to the 
upper line ; then proceed as before. 

The principle of this process of * borrowing and carrying,' 
as it is usually called, consists in the fact that the difference 
between two numbers will not be affected if we add any 
number to one of them, provided we add the same number 
to the other. 

Ex. 1. Subtract £5 14«. 6|c?. from £\7 lis. 7|</. 

£ 8. d. Since we cannot take 3/. from 2/ we add 4f. to the upper 

17 11 7| line, making in all 6/! Now 3/1 from 6/. leave 3/.; we then 

5 14 6| set Sf, under the farthings, and having added 4f, or Id, 

llHT? 0^ ^ ^^® upper line we must also add Id. 'to the lower line^ 

making 7d. from 7rf., which leaves 0. Again, since we 

cannot take 14«. from lis., we add 20«. to the upper line, making in all 
3U. Now \4s. from 3 U. leave 17«.; we therefore set 17«. under the 
shillings, and having added 208. or £l to the upper line, we must also 
add £l to the lower line, making £6 from £17, which leaves £\l. 

Ex. 2. Subtract 1 7 m. 2 fur. 20 po. 4 yds. from 25 m. 5 fur. 1 3 po. 3 yds. 

m. fur. po. yds. Since we cannot take 4 yards from 3 yards we add 

5^ yards to the upper line, making in all 8^ yards. 

Now 4 yds. from 8 J yds. leave 4J yds.; we therefore 

set 4^ yds. under the yards, and having added 5| yards 

or 1 pole to the upper line, we must also add 1 po. to 

the lower line, making 21 po. from 13 po. We must now add 40 po. to 

the upper line, making in all 53 po., and proceed aa before. 



25 
17 


5 13 3 
2 20 4 


8 


2 32 41 



COMPOUND MULTIPLICATION. 

90. KuLE. — ^Place the multiplier under the lowest deno- 
XQination of the multiplicand. Multiply the number of this 



lowest denomination by the multiplier, divide the product 
bj the number of such units as make one of the next higher 
denomination, and set the remainder (if any) under this 
lowest denomination, add the quotient to the product ob- 
tained by multiplying the next higher denomination, and 
proceed in the same manner through all the denominations. 

91. When the multiplier is a composite number greater 
than 12, it will generally be better to multiply separately 
by the factors of which it is composed. 

If it be not a composite number we may multiply sepa- 
rately by the factors which make up the composite number 
nearest to it, and add to, or subtract from, the product, the 
product of the multiplicand multiplied by the difference 
between the composite number and the multiplier, according 
as the multiplier is greater or less than the composite 
number. 

If the multiplier be very large, it will be better to reduce 
the multiplicand to its lowest denomination (Art. 86), then 
multiply the result by the multiplier, and reduce the product 
back again. 

Ex. 1. Multiply £10 17«. 3|(f. by 9. 

£ 8. d» Here 1/1x9 = 9/. = 2jf?., we therefore set 1/. under the 

10 17 3| farthings and carry 2(/.; 3d. x9 = 27d, which with the 2d. 

9 carried is 29d,=^2s. Sd.; we therefore set 5d. under the 

Q- lg gT" pence and carry 2» ; 17*. x9 = 153«., which with the 2*. 

carried is 1 559. =£7 15«.; we therefore set down 15& 



under the shillings and carry £7 ; £10x9 =£90, which with the £7 
carried is £97, and .'. £10 17*. 3\d. x 9 » £97 15«. B^d. 



Ex. 2. Multiply £14 3». 7|<f. by 36. 

£ 8. d, 
U 3 7J 
9 



127 12 7j=r£l4 35. 7i</. x9 
4 



510 10 6 =£14 39. 7|<f.x36. 
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Ex. 3. Multiply 4 far. 12 po. 2 yds. by 67. 
ftir.po. yds. 

4 12 2x3 67«64+S 

8 b8x8+8 



34 18 5 =4 far. 12 po. 2 yds. X 8 

8 



275 31 1J=4 fiir. 12 po. 2 yds. x 64 
12 37 0J»4 far. 12 po. 2 yds. x 3 

288 28 2 «r4fiir. 12po. 2yd8.x67 

92. To multiply by 69 we should multiply by 10 and by 
7, and subtract the first line from the product To multiply 
by lo7, we might multiply by 12 and by 12, and then add 
to the product the second line and the first, since 157= 
144 + 12 + 1^(12x12)4 12+1. 

So, to multiply by 173, we might multiply by 10 and by 10 
and then add to the product 7 times the second line and 3 
times the first ; since 173 = 100 + 70 + 3= (10 x 10)+ 
(10x7)+3. 

A little practice will enable the student to see at once 
the most convenient parts into which such factors may be 
broken up. 



COMPOUND DIVISION. 

93. Rule. — Place the divisor to the left of the dividend ; 
then, if the divisor be not greater than 12, divide the 
highest denomination in the dividend by it, setting the 
quotient beneath the corresponding term in the dividend. 
Multiply the remainder (if any) by the number of units of 
the next lower denomination which make one of the pre- 
ceding, add to the product the number of that denomination 
in the dividend, and divide as before ; and so on through 
the several denominations. 

If the divisor be greater than 12, and a composite number. 



divide by its sereral factors successively ; but if the divisor 
be greater than 12 and not a composite number, place to 
the right of the dividend the part of the quotient obtained 
by dividing its first term. Multiply the remainder and add 
in the number of the next lower denomination, as before, 
but placing the successive terms of the quotient in their 
proper order to the right of the dividend. 

Ex. 1. Divide £78 Us. 2d. by 8. 

£ 8. d. Here :£78-?-8 gives 9 and 6 remainder; 6 x 20 » 120, 

8)78 14 2 which with 14«. make 134«.; 134«.-i-8 gives 16 and 6 

g jg ^ remainder; 6*. x 12 = 72</., which with 2d, make 74d.; 

74 -7-8 gives 9 and 2 remainder; 2d. x4=8/. and 8+8 

gives 1. .'. £78 14«. 2d.-i-8^£9 IBs. d^d. 

Ex. 2. Divide £1008 15«. 8^. by 21. 
£ s, d. Here 21=3x7; we therefore divide by 3 and 7 
8)1008 15 8J successively. In dividing by 7 we find that the last 
yx33g ^ ^ number of farthings is not exactly divisible by 7. 

r- From the pence we have 6 remainder, and have 

^S S^ therefore to divide 6f by 7, but 62 + 7 - 1| (Art. **), 
which is therefore the required fraction of a penny. 

Ex. 3. Divide £137 Vs. 7id. by 26. 

£ 8, d, £ 8, d, 
26)137 17 7J(5 6 Of 
130 

~7 
20 

156 

1 
12 

4 

78 

.'.£137 17s. 7j^4-26»£5 6«. 0f<f. 

04. When a concrete quantity is divided by an abstract 
number the quotient is a concrete quantity oi \k<^ %<«ss^^ 
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kind, and, if added to itself the number of times expressed 
by the divisor will produce the dividend; but when one 
concrete quantity is to be divided by another, we must first 
reduce them both to the same denomination, and then 
divide as if they were abstract numbers. The quotient 
will now be an abstract number expressing the number of 
times the divisor must be added to itself to produce the 
dividend. 

Ex. 1. Divide £97 15». 9|(/. by £10 17*. 3|dL 

£97 15& 9fdl:=93879/.; £10 Vs. Sfd-lOiSl/. 
10431)93879(9 Hence £10 Vs. 8|J. multiplied by 9 or added to 
93879 itself 9 times will produce £97 IBs. 9|(/. 



. • • . 



EEDUCTION OF FRACTIONS. 

95. To find the value of a fractional part of a quantity. 
Rule. — ^Multiply the quantity by the numerator of the 

fraction, and divide the product by the denominator. 
If it be a mixed number, multiply the quantity by the 

whole number, and add to the product the value of the 

fractional part found as above. 

Ex. 1. Eind the VAlue of | of £2 13s. 

£ s. 

2 13 

5 



6)13 5 



2 4 2 .'.§ of £2 13«.=:£2 4s, 2(t 



Ex. 2. Find ihe value of 3| of a guinea. 

7 4 

3|guL=3gul + f guL; |gul=ii^.=%«*. = ll§».; 1*.=?^^^ 

3 
.*. fgaL>:lU8d 

£ s. d, 

3 3 

11 8 



.'. 3f gul=3 14 8 



Ex. 3. Find the Talne of 7^ of 5 cwt 2 qn. 16 lbs. 

cwt. qn. Um. cwt. qn. lb*. 

5 2 16 5 2 16 

7 5 



39 2 


12)28 24 


2 1 11 5 5| 
41 8 11 5 5^ 


2 1 11 5 5| 



.*. ^ of 5 cwt. 2 qrs. 16 lbs. =2 cwt I qr. 11 lbs. 5 oz. 5| drs. 
and 7^ of 5 cwt 2 qrs. 1 6 lbs. — 44 cwt qrs. 22 lbs. 10 oz. 10} drs. 

Ex. 4. Find the yalae of | of £17 + ^ of a moidore-lj of £2 5s. 
£ 3 

17 ^ of 27*.=m^*.=:V*--10». 6d. 



3 
4)51 



12 


1 5s. 






£ 

2 


8. 

5 

7 




9)15 


15 




1 


15 



2 
1| of £2 5s. =£2 58. +{ of £2 5s. 



£ 


s. 


2 


5 


1 


15 


4 






£ 8. 

12 15 
10 



6 


13 5 
4 


6 



9 5 


6 



Ans. £9 58. 6dl 

96. To express one quantity as the fraction of another. 

BuLE. — ^Reduce both quantities to the same denomination. 

The fraction fonned by taking the former for the nume« 
rator and the latter for the denominator will be the fraction 
required. 

Ex. 1. Redace Ss. id, to the fraction of I7s, Bd. 
3s. 4(/a, 40d. 
I Is. 8(f. B 2 1 2d. .*. fraction required is ^% = Jf Ans, 

Ex. 2. Bednce 1 cwt. 3 qrs. 12 lbs. to the fraction of 3 tons 12 cwt. 
1 cwt 3 qrs. 12 lbs. « 208 lbs. 
3 tons 12 cwt «8064 lbs. .*. the fraction required is ^^— ^ Ans, 

97. When it is required to express a quantity as the frac- 
tion of another of only one denomination, we may avoid the 
labour of reduction by proceeding as in the following example. 

B 2 



ki-'^ci:r •;* 
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Ex. 3. Reduce £2 IBs, A^d. to the fraction of £4. 

9 _ a_ . tfta- inT- lo 107 ioinT. »e%tnf A427 



' ^ 2 X 12 ® * * 8 X 20 ^^ "" 

427 

of £A =||st which is therefore the fraction <reqiured. 



160x4 



Ex. 4. -• Whtii^ fiction of a ton is 6 cwt 1 qr, 8 lbs. 12 oz. ? 
This^qtjB^i&i^ ^the- same as Bedace 6 cwt. 1 qr. 8 lbs. 12 oz. to the 

fractioQ of tuiojL - , 

. ' , . 5 

12 02t=}|lb:=.|lb.; 8|lb.-?lb.- Ji^qr.=:^qr.; l^qr-^gV. 

4 

81 

« -?L_.cwt.=iicwt 6iicwt.=\Qgcwt.= ^^ • ton=^, whic 
16x4 " ®* ^*' 64x5JlS( ^*^ 

4 

is therefore the fraction required. 

Ex. 5. Express f of £3 7«. 6d + 1 of ^ of 4^ gal as the fraction 
of £3. 

I of £3 7*. 6(/.=| of £3f=f of £Y=^l§=5^^^.-¥*.; 

2 

3 

f of i Of 4J guL=| of i of I gui.=§ of 1 of ^,.=«53,.. 

45 15 

81* 4.«3- _ 162 + 63 _ a2Sff =^_^^i.~£i§. and ^^of ^1— ^^ 

4 
of £3=^, which is therefore the fraction required. 



REDUCTION OF DECIMALS. 

98. To find the value of a decimal of any quantity. 

BuLE. — ^Multiply the decimal by the number of units of 
the next lower denomination which make 1 of the given 
quantity. The integral part (if any) of the product will be 
thA whole number of that lower denomination, and the 



value of the decimal part may te found in the same manner 
in terms of the next lower denomination, and so on. 

Obs, — If the given quantity be expressed in more than one denomina- 
tion, it most be reduced to the lowest denomination mentioned before 
applying the rule. 

"I5x. 1. Find the value of 3-8726 of £\. /^\\ >\^f^>K 

3-8725 ' »/.•- y^'*. \ .2. 



20 



\\:'; 



17-4500 
12 



5-40 



.~j ..;.; .^V. ' 



•4d: -^ ^\L :. £3-8725 -£3 1 7«. 5f<f. 



Ex. 2. Find the value of 7*2375 of an acre. 

A. 

7-2375 
4_ 

•9500 
40 



3800 .•.7-2375 A. = 7 A. 38 P. 



Ex. 3. Find the value of -052 of £2 ISs. 

8, 

£2 158.'^ 558* 55 

-052 

110 
275 

2-860 
12 

•32d=JSJ!jA=^. 10-32 .-. -052 of £2 15«,=2* 10^ 

Ex. 4. Find the value of *4d of £3 15«. 6d. 
(Art 650 .4d=l^=|§=i- 
i of £3 158. U=£l 17*. 9d. .'. -4d of £3 16«. 6A=£l 17«. 9rf. 

Ex. 5. Find the value of 2*745^ of £4 38, 3d. 

2-7452 - aZl^^r! « 2|f|§; 
9990 

2X||§ of £4 38. 3d. »£8 6«. 6(f. + i||§ of 999(/.; 

I^of 999d-.2f|^=^744id»£3 2«. 0^ 



£ 


«. 


rf. 


8 


6 


6 


3 


2 


oi 


Aju. £11 


8 


6J 
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99. To reduce a quantity to the decimal of another given 
quantity. 

Rule. — ^Express the first quantity as the fraction of the 
second (Art. 96), and reduce this fraction to a decimal 
(Art. S9) ; this will be the decimal required. 

Ex. I. Bednce la, 9d, to the decimal of 28, Id, 
Is, 9(/.=21d 
28, ld,^25d, and ||=:'84, the decimal required. 

Ex. 2. Reduce 1 lb. 6 oz. 8 dwts. to the decimal of 2 lbs. 15 dwts. 

1 lb. 6 oz. 8 dwts. =368 dwts. 

2 lbs. oz. 15 dwts. »495 dwts. and |g|= -743 (Art. 62, Ex. 1). 

100. When the quantity to the decimal of which the 
other is to be reduced is expressed in one denomination 
only, the following rule may be used. 

Rule. — Divide the lowest denomination of the proposed 
quantity by the number of units of that denomination 
which make one of the next higher. Prefix to the decimal 
thus obtained the corresponding term (if any) of this higher 
denomination in the proposed quantity, and divide the 
number so formed by the number of units of this denomi- 
nation which make one of the next higher, and so on through 
all the denominations. 

Ex. 1. Beduce 17«. 16^ to the decimal of £l. 
4 )2-0 

12)10-5 



20)17-875 



•89375 /. '89376 is the decimal required. 

Ex. 2. Reduce 5 cwt. 3 qrs. 12 lbs. 4 oz. to the decimal g( 8 cwt 

16)4;00 
•26 



28 



f4)12- 
I 7)3- 



7)30625 
4 )3-4375 
8)5-859875 

•732421876 .'. -732421876 is the decimal required. 



PRACTICE. 



101. Def. — ^An Aliquot Part of any qaantity is such a 
part as will make up the quantity when repeated some 
exact number of times, and may always be expressed as a 
fraction of the given quantity, with 1 for its numerator. 
Thus Id., l^d., 2d.y 3d., 4d.y 6d.y are all aliquot parts of a 
shilling, the corresponding fractions being -]^, -^, ^ ^, ^, 
respectively. So also 2 lbs., 4 lbs., 7 lbs., 14 lbs., are aliquot 
parts of a quarter, the corresponding fractions being ^^, |, 
^, and ^ respectively. 

102. Prtictice is a convenient method of finding the value 
of a given quantity when the value of a unit of any denomi- 
nation in the quantity is known. 

The value of a quantity is found by finding the sum of 
the values of the aliquot parts. 

There are two cases. 

Case I. — When the given quantity is expressed in the 
same denomination as the unit whose value is known. 

Case II. — When the given quantity is not wholly ex- 
pressed in the same denomination as the unit whose value 
is known. 

103. The method of working examples in practice will 
be shown in the following examples. 

Ex 1. Find the cost of 822 articles at 1 Ss. 6d. each. 



lOf. od. 


1 

1 


822 


5s. Od. 

UOd. 

6d. 


411 . . . 
205 10 . . . 

41 2 . . . 

20 11 . . . 






£678 3 . . . 



cost at 10<. Od. each 
58. Od. 
Is. Od. 
6d. 



n 

n 
w 






» 



I6s. 6d. 



n 



»» 



Since lOs. is the half of £i, we shall find how manj pounds &nj 
nnmher of articles are worth at 1 0s, each hj dividing the numher by 2. 
Again, since 58. is the half of 10«., we shall find the value at 5s. each 
by dividing the value at lOs, each by 2. So also, since 1«. is the | of 
5s., we shall find the value at Is. each by dividing the value at 58. each 
by 5. And, lastly, since 6d. is the half of 1«., we shall find the value at 



56 



6(iLeadibfdmdiiigtbeTa]iieat UcmIiIitS. But 10c+5t. + U-t-6iI. 
»16«. 6dL;tlieftfore /678 3c., die samctftlieseTidiici,mBi( be tiienfaiB 
at 16iu 6<i. eadi. 
Ex. 2. Pi]iddieTal]ieof20724aiticlesat£l 13iLR|<£.eadL 



10c OdL 
2s.6d, 

2<f. 



1 
if 

1 

I 

4 



20724 








10362 








2590 


10 





1036 


4 





172 


14 





43 


3 


6 



£34928 11 6 



▼aliie at £l Oc OdL eidi 

» 2«.6dL 

, U.OdL 

. £1 13«. 8|dl 






Here the fint line is the yalne at £\ each; then lOt. is the | of i\\ 
2#. 6dL is the Jth of lOr.; Is. is the ^th of 10«.; and we must be carefbl 
here to take the ^fii^ not of the last line, bnt of Ae lime exprestimg At 
value at 10m. each', 2dL is the |th of Is.; and | is the Jfih of 242. Now 
the som of these aliquot parts is £1 13s. 8|dL; and .'. £34928 lis. 6d, 
the sun of the yalnes, is the yalne required. 

Ex. 3. £lnd the value of 10542 articles at £3 17s. llfei each. 



yalne at £3 Os. Odl each 
„ 10s. OdL 

5s. OdL 



Os. od: 


1 


10542 
3 






31626 




6s. Od. 


I 


5271 




2s. 6d. 


i 


2635 10 





6d: 


! 
? 


1317 15 





fi 


219 12 
21 19 


6 
3 






10 19 


7^ 



»» 

n 

n 



2s. 6dl 
5d. 

1^: 



n 



£41102 16 



44 



Hero we first multiply bj 3 to find the Yalue at £3 each, and then 
take aliquot parts for the 17s. Ufd. 

104. Case U. 

Ex. 1. Find the yalne of 5 cwt. 2 qrs. 21 lbs. at £4 10s. per ewt. 

£ s. d. 
2 qrs. Olbs. 



14 lbs. 
7lb8. 



1 


4 10 
5 






22 10 




\ 


2 5 




11 


3 




6 


n 



£25 11 10| 



yalne of 1 cwt 


»» 


Scwt. 


ft 


2 qrs. 
14 lbs. 
71b6. 



5 cwt 2 qrs. 21 lbs. 



Here wo mnltipljr the yalue of 1 cwt. bjr 5, to get the yalue of 5 cwt. 



and thea take parts as follows: 2 qrs. is the } of I cwt; 14 lbs. is the Jth 
of 2 qrs.; and 7 lbs. is the } of 14 lbs. 

Ex. 2. Find the value of 9 cwt. 1 qr. lelbs. 13ob. at £12 ISi. 4d 
per cwt 



£ 8. 



1 qr. 



4 lbs. 
2 lbs. 
8 oz. 
40Z. 
1 oz. 



12 13 


4 




9 


114 





3 3 


4 


1 11 


8 


4 


^ 


1 


1 



£119 1 



4il 



The parts taken here are 1 qr, 



Talae of 1 cwt 


19 


9 cwt 


>l 


1 qr. 


n 


14 lbs. 


♦» 


2 lbs. 


f 


8oz. 


$f 


40Z. 


n 


loz. 



M 



9 cwt Iqr. 16 lbs. 13 oz. 



the Jth of 1 cwt ; 14 lbs. the | of 1 qr. ; 
2 lbs. the ^h of 14 lbs.; 8 oz. the Jth of 2 lbs. ; 4 oz. the | of 8 oz.; and 
1 oz. the Jth of 4 oz. 

Ex. 8. What is the rent of 23 a. 3 r. 5 p. at-£2 12«. 6d, per acre? 

£ 3, (L 



2r. 



Ir. 
5 p. 



2 12 


6 
12 


31 10 



2 


63 
2 12 



6 


60 7 

1 6 

13 

1 


6 
3 

7« 



rent of 1 acre 



£62 8 6^ 



* *9 


23 acres 


• *9 


2 roods 


• M 


1 rood 


• n 


5 perches 


• w 


23 a. 3 r. 5 p. 



Ex. 4. What will be the annual income from an estate worth 
€1384 169. ajear after deductmg a land tax of 2«. 9^. in the pound? 

£ 8. d, 

*>.8, 6 J. 

3d. 



i 


1384 


16 





9 


173 


2 





17 
2 


6 
17 


2^ 




193 


5 


101 



tax at 28, 


ed.m 


the pound 


» 




3d. 


n 


»9 




id. 


n 


tt 


28. 


9|<f. 


f% 



1384 16 
193 5 lOf 



£1191 10 1} is therefore the annual income. 



d3 
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PROPORTION. 

105. Def. — When the first of four quantities is the sai 
multiple or fraction of the second which the third is of ti 
fourth, the four are said to be proportional. Thus 3, 9, 
18, are proportional, since each of the fractions f, -^ 
equal to \. So, also, 24, 8, 3, 1, are proportional, sin 
V» T» ^"^^ ®^^^ equal to 3. 

106. Def^ — The ratio of two quantities is the Telati< 
which the former bears to the latter in respect of magx 
tude; the comparison being made by considering wli 
multiple or fraction the former is of the latter, and is e 
pressed by writing the two quantities with two d( 
between them. Thus 48 : 64 ; 2^ : 35 ; £2 16*. : :fi3 4 
the corresponding fractions being ff =J, ff =^f> If— I* 

It is evident that the tei^ms of which a ratio is compos 
must consist of quantities of the same kind. 

107. It will be seen from the two last articles that wh 
two ratios are equal the four quantities are proportion 
Thus 20 : 25 and 36 : 45 form a proportion, since each 
the fractions f ^, |^, is equal to |^. 

A proportion is expressed by writing four dotsllbetwe 
the two ratios of which it is composed.. Thus 3 ; 9: !6 I 1 

20: 25:: 36: 45. 

108. When four quantities are proportional, the produ 
of the first and last (which are called the extremes) ia alwa 
equal to the product of the second and thkd (which a 
called the means). Thus 3 : 9: : 6 : 18; 3 x 18=54=9 X< 
24: 8::3: l; 24x1=24=8x3; 20 : 25.::36 : 45,20x' 

I =900=25x36. 

109. It fpUows from Art. 108 that if we know thr 
terms of a proportion we can always find the fourth ; f 
when any number is known to be the product of t^ 
factors, one of which is given, the other factor may imm 



xofUbvx. JLUUB IX WO jLuuw luu vurtjo uTBi lerms oi a propor- 

tion, the fourth term=M^^^B^iM*EE. 

Ist term 

110. We see from Art 102 that the first and second 
terms of a proportion must be of the same kind, and so 
also the third and fourth, but not necessarily the second 
and third. 

It mast be remembered also that a ratio always repre- 
sents an abstract numhevy although its terms may consist of 
concrete numbers, for the division of one concrete number 
by another can only give an abstraA number for the 
quotient (Art. 94). 



SINGLE RULE OF THREE. 

111. In all questions to which this rule is applicable, it 
will be found that three quantities are given, two of which 
are of the same kind, and a third of the same kind as the 
one which is required to be found, and which must be such 
that the four quantities may be proportionaL It is evident 
then, from Art. 110, that the two given quantities of the 
same kind form the first and second terms of the propor- 
tion, the other given quantity the third, and the one required 
the fourth. 

From Art. 109 we see that if the answer, that is the 
fourth term, will be greater than the third, that term 
must be multiplied by the greater of the other two terms, 
or, in other words, the greater of those terms will form the 
second term of the proportion ; but if the answer will be 
less, then the lesser of those teirms will form the second term 
of the proportion. 

From these considerations we obtain the following 

Rule. — Set the single term last, and the greater or lesser 
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of the other two terms second, according as the answer 
required will be greater or less than the third term. 

Reduce the first and second terms to the same denomina- 
tion, and, if necessary, the third to the lowest denomina- 
tion in it. Divide the product of the second and third 
terms by the first. The quotient will be the answer re- 
quired in the same denomination as the third term was 
left in. 

Ex. 1. If 5 bnshels of wheat cost £2 Ss, 9(/., how much musfe be 



paid for 7 bushels ? 








bus. 
5 


bus. 


£ 8. 


d. 


7 


:: 2 3 


9 








_7 






5)15 6 


3 






3 1 


3 



3^ Ans. 

Here £2 3«. 9d, is the single term corresponding to the answer, 
which will eyidently be greater than £2 3«. 9(/., since 7 bushels nrnst 
cost more than 3 bushels; we therefore set £2 Ss. 9d. in the third term, 
7, the greater of the other two, in the second, and 5, the remaining one, 
in the first. 

In this example no reduction is required. 

Ex. 2. If a man earns £191 12«. 6d in a year, how long will he be 
earning ;£31 ]0«.? 

£191 12«. 6d:£31 10«.::365. 

Here 1 year or 365 days is the single term corresponding to the 
answer, which will evidently be less than a year; we therefore set 365 
in the third tenn, £31 10«., the lesser of the two others, in the second, 
and £I91 12«. 6d,, the remaining one^ in the first. We now reduce 
the first and second terms to sixpences, and find the answer to be 
60 days. 

Obs. — Since the product of the second and third terms is to be divided 
by the first, we should always, before multiplying them together, cancel 
out any factors which may be common to the first and second, or to the 
first and thhrd, being very careful, however, never to cancel between 
the second and third. This will save much unnecessary labour, and, 
Indeed, whenever the student has several numbers to multiply togedier 
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he shoiild always keep them in the form of factors as long as 
possible, and not perform the actual multiplication nntil obliged to 
do so. 

Ex. 3. In what time will 3 men do a piece of work which 12 men 
can do in 25 dajs? 



^:X^::25. 25x4»ioo. 

4 



Am, 100 days. 



Ex. 4. If the carriage of 3 cwt 14 lbs. for 97 miles cost £l 7b, Id,, 
for how much ought 11 cwt 3 qrs. to be carried the same distance? 

The distance, 97 miles, being the same in both cases, may be left out 
of consideration, and we have 



cwt Ibi. 
3 14 


cwt. 

: 11 


qrji. 
3 


£ s. 

:: 1 7 


d. 

1 




112 


4 




20 






W 


47 




27 






X^ 


28 




12 




94 




376 
94 




13 




13 
12)1222 (Art. 23.) 




94 


2^0)10 J- 10 
5—1 
Am. £5 U. lOd, 



Ex. 5. A bankrupt owes £864 9«. 4<2. and his assets are £540 5s,l0d,; 
how much will a creditor receiye to whom he owes £40 6«. 8d? 

Here £864 9«. 4d and £40 6«. Sd. are debts ; but £540 5«. lOd, 
property; this is therefore the single term, and as the creditor will 
receive less than £40 68. SdL, we have 



£ 8. 


d. 


£ 8, 


d. 


£ 8. 


d. 




864 9 


4 


40 6 


8 :: 


540 5 


10 




20 




20 




20 






17289 


806 


10805 




12 




12 


;o50 


12 




d, 

12)6050 

2^0)50^4—2 


mm 


1210 
1210x5-( 


5 












Am. £25 48, *>-' 
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li we had wmtttd to find haw waA the aedizors would iceeife ia 
the poaody the £l hnmg e Mi would have bcco the second tenn 
ioiCeed of the /40 6«. 8dL, end die enswer woold thra be 12«. 6^ 



Ofte^^Wheiiever the feeond term it pooBdi elone, the nmhqilieitioii 
hj 20 end 12 dMmld nerer be actoaDj pedbrmed, but 0017 indieeted bj 
mpu, Tfaof, in Ex. 5, if the feeond tenn bed been £40 instead of 
£40 6ju 8dL» the woiidng, after redncing the firtt and third terms, would 
hare stood thns — 

5 5 

Hie 20 and 12 cancelling oat with the 20 and 12 in the denominator, 
and giring the answer at once in poonds. 

Ex. 6. If ^ of a share be worth £36 15s., what is the valiie of ^ of 
the share? 

A:A::£36 15*. £36 15«.«£3(^«£1JI 
3 

\^ X 1 X ffi=£i|^=£33|=£33 15«. 

WhcneTcr, as in this example, the first term is a fraction, we inTcrt 
it, and then mnltiplj the three terms so formed together (Art. ft*). 

112. There are numerous questions to which this rule is 
applicable, which may require some ingenuity on the part 
of the student to reduce them to a form in which the role 
can be applied. 

Ex. I. A hare gets up 201 yards before a greyhound. Supposing 
the greyhound to run 9 yards while the hare runs 6 yards, how fu 
win the hare run before she is caught? 

The greyhound will gain 3 yards for every 6 yards the hare mns, and 
when he has gained Sol yards he will catch her. Henoe 3 yards and 
SOl yards represent distances gained by the dog, and 6 yards a distance 
run by the hare. This is therefore the single term, and we hare 

^:20i::)^. 20ix2«4os. 

2 
The hare Iheieibre mns 402 yards. 



Ex. 2. After paying income tax at \5d, in the pound, a gentleman 
has :£465 163. ^.; what is his gross annual income? 

After paying the tax IBs. 9d. is left out of ereiy poand; hence 

£ 

:: 1 



8. d. 


£ 8. d. 


18 9 


465 16 8 


4 


20 


w 


9316 


15 


4 



jgf 5)7453 

13)1490 . 31 ,3 
496 . 2 J 

4 

aei|«ll^*. = «g«». = 17i*. = 17«. 4d. 
3 
His gross income is therefore £496 17«. 4d. 

Ex. 3. Eind the time hetween 10 and 11 o*dock when the hoar and 
minute hands of a watch are (1) exactly opposite, (2) coincident. 

(1) At 10 o'clock the hour hand is 50 of the spaces marking minutes 
in advance of the minute hand, and when thej are exactly opposite it 
be 30 in advance; we have therefore to find the time when the minute 
hand will have gained 20 such spaces. Now the minute hand moves 
12 times as fast as the hour hand, i.e. moves over 1 of these spaces in a 
minute, whilst the hour hand moves over only*^ of the same distance 
in a minute; the minute hand therefore gains ^ of the space marking a 
minute in each minute of time; hence we have 

i|:20::lmin. l?^=«^=2lAmin. 
they will /.be exactly opposite at 21^min. past 10 o'clock. 

(2) They will be coincident when the minute hand has gained 50 
mich spaces;, hence we have 

il : 60::i min. Iil52«««>=64imin. 
They will /, be coincident at 54^ min. past 10 o'clock. 
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DOUBLE RULE OF THREE. 

113. This is a shorter method of working out such ques- 
tions as would require two or more applications of the 
Single Rule of Three. 

All questions to which this rule is applicable will be 
found to contain the statement of some complete case, and 
an incomplete one in which a quantity corresponding to 
one of those in the complete case is wanting. 

The quantities involved maj also be separated into two 
classes, causes and effects ; and there will be two cases 
according as it is an effect or a cause which is wanting. 

Rule I. — If an effect be wanting. 

As product of causes in the complete case : product of 
causes in the incomplete case:: product of effects in the 
complete case I product of effects in the incomplete case. 

Rule II. — ^If a cause be wanting. 

As product of effects in the complete case : product of 
effects in the incomplete case:: product of causes in the 
complete case : product of causes in the incomplete case. 

We shall now generally have four terms, but the fourth 
term will be incomplete, one of its factors being wanting. 
This will be found by dividing the product of the second 
and third terms by that of the first and the given part of 
the fourth (Art. 109). 

Ex. 1. If 28 horses eat 56 bushels of com in 8 days, how many 
horses will eat 60 bushels in 12 days? 

The complete case here is, that 28 horses will eat 56 bushels of corn 
in 28 days; but in the other case the number of horses b wanting; 
also the number of horses and the time are the causes on which the 
quantity of com eaten depends, which is therefore an effect. 

Hence we see that it is a cause which is wanting; we have therefore, 
by II.— 
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56 : 60::28x8 : 12 

J, 20 is the nnmber of horses required. 

Ex. 2. If 9 persons spend £120 in 8 months, how mach will 24 
persons spend in 15 months at the same rate? 

Here the number of persons and the time are the causes, and the 
money spent the efifect: an effect is wanting; therefore, hj L — 

9x8 :24xl5::120 

^ Ans. £600. 

Ex. 3. If 20 masons build a wall 50 ft. long, 2 ft thick, and 14 ft. 
high, in 12 days of 7 hours each, in how many days of 10 hours each 
wiU 60 masons build a wall 500 ft. long, 4 ft. thick, and 16 ft. high? 

Here the nnmber of masons, the number of days, and the number of 
hours in each day are the causes, and the dimensions of the wall the 
effects; it is a cause which is wanting; therefore, by IL— 

50x2x14 : 500x4 X 16:: 20x12 x7 : 60x10 
^x4xl6x!i^xX^xX g. 

Ana, 64 days. 

Ex. 4. If the carriage of 1 cwt. 3 qrs. 21 lbs. for 52| miles cost 
17<. 5d, what will be the cost of the carriage of 2^ tons for 46^ miles? 

Here the weight carried and the distance are the causes, and the cost 
the effect. 

Expressing the different quantities as fractions we have 

1 cwt 3 qrs. 12lbs.al cwt 3|qr8.Brl cwt.af|cwt.»^ton 

4x4 

209 

1 7». 5d = 1 7^. = £- ; therefore, by L, 

" 12x20 

^x52j:2|x46j::-^^^ 



12x20 

2lx46lx-???_ ^ * 

^^^^"l2x20 _5^^, m ^m^ \ ^20 
3gfex52j % \ ^^xS^iSt'*^^^-'"- 

Am. £20. 



66 ABlTHUSnO. 

Ex. 9. It IS oxen and SSsheepeal IS tons IScwL othtj in 8 dqi, 

hnw mach will it coat to feed 9 oxen and 14 sheep for 28 dajs, tbepnH 
of hay being 1 gnineoi a ton, and 3 oxen being inppoeed to eat M 
rnncb as 7 iheep? 

Here the nnmbei of oxen and sheep, and the nomber of daji, an tin 
cauiea, and the qnantit; of bay eaten the effect; aJeo, eiuce IS oxen Ml 
aa mnch ai 38 sheep and 9 oxen u 21 eheep, ve maj expreu the oxn 
in termi of sheep, making 63 sheep in the fiitt case and 35 in the 
second ; therefore, to find the qnantitj of ha/ eoniomed, ne Iutb, bj L— 



.', the coat at 4 gnineaa 



AREAS— SOLID CONTENTS. 

114. Def. — Area is the name given to the extent of the 
surface of any figure, and is meaBtired by the number of 
times it contains a certain fixed area, as a square inch, a 
square foot, &c. 

To find the area of a given reetanglt. 

LetABGDbetbe given rectangle, and suppose a b divided 
into four equal parts, each say 1 iocb in length, and that 
AD can be exactly divided into three such parts. Throngh 
the diviaiona of a b draw linea parallel to ad or bo, and 





B3x8 


; 35 X as 


;:iil 






35 


x28 
63 X 


M,,> 


x!8<V 


»A-1 


•Oil 


eaaa 


7 


45-1 


Am*. 



I B 



ihroQgli the dlTbiong of AD drav lines parallel toAs or dc. 
Then the line a b, taken with the first division of the line 
A D, gives a row of four areas, each 1 sq. inch (Art. 74) ; 
Bod since A d is divided into three parts, the whole figure 
ABOD is made np of three such rows, that is, the nrea of 
the rectangle abcd=4x3 or 12 areas, each 1 sq. inch. 
Hence the following : — 

Bdle. — Reduce the length and breadth to the same 
denomination, and then multiply the resulting numbers 
"together ; the product will be the number of tq. yards, 
sg.Jeet, or sq. inches required according as the linear dimen- 
■iona were reduced to yards, feet, or inches. 

Obs. 1. — The student miut notice carefullj that bj this mle he doa 
vat mnltipl; inches by inchea, feet by fe«t, &c., bnt the abstract nnmbeis 
«xprenliig bow many inchea, &c., there are in each of the dimeDsions. 

Obi. 3. — Since the aieB=the lengihxthe breadih, if the area and 
^tber dimenuon be Lnown, the other may be found by diriding the area 
by the known dimenEion. 

115. Def. — Solid or Cubic Content is the name given to 
the bulk of matter contained in any figure, and is measured 
tij the number of times it contains a certain fixed bulk, as a 
cubic inch, cubic foot, &c. 

Tofittdthe solid content of a rectangular solid. 
If on each of the square inches in the rectangle a b c d 
(Art. 114) we place a cubic inch (Art. 7S), we shall obttuu a 
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solid 1 inch high; and since there are 12 sq. inches in 
the base, the solid will contain 12 cubic inches. If we 
repeat the process we shall obtain a solid two inches high, 
and containing 12x2=24 cubic inches; similarly, if we 
make three such rows, the solid content will be 12 x 3=36 
cubic inches, and so on. We see, therefore, that to find the 
solid content, the area of the base must be multiplied bj 
the height; but the area of the base is found bj multipljlDg 
the length bj the breadth. Hence the 

Rule. — ^Reduce the length, breadth, and height to the 
same denomination, and then multiply the resulting numbers 
together ; the continued product will be the number of I 
cubic yards, cubic feet, or cubic inches required, accordiog f 
as the linear dimensions were reduced to yards, feet, or |; 
inches. 



Oba, 1. — Obs. 1 of Art. 114 applies equally to this rule. 






* •• 



-.C^«^.2.-7-Since the solid content » the length x the breadth x the 
height, if we know the solid content and two of the dimensions, the other 
ma^ be found by dividing the solid content by the product of the known 
dimensions. 

Ex. 1. Find the area of a room 12 yds. long and 8 yds. 2 ft. wide. 

8 yds. 2 ft. = 8| yds. = ^^ yds. 
.*. area of room « 12 x ^ « 104 s. yds. 

Ex. 2. What will be the cost of carpeting a room 9| yds. long and 
4 yards 2 ft. wide with carpet 1 yd. 3 in. wide, at 4«. 6J. per yard? 

The area of the room divided by the width of the carpet will give tibe 
number of yards required. 

=(9|x4|)+lA 
3 7 

.', thecost=^x^x^x? = 189«.=:e9 9«. 



£«ik. 4>. jj.u«v lUAujr jraruB ui |/apc<: i^jru* wiuo wua uo ro^uuvu lur a 

room 10 yds. 2 ft. long, 6 jds. 1 ft wide, and 9 ft 2 in. high? 

To find the area of the walls, we most multiply the whoU length of 
wall by the height Now the whole length of wall will evidenUy be 
fband by adding together the length and breadth and mnltiplying by 2. 
In this case we have therefore 

(10yds. 2ft + 6yd8. Ift.)x2 
55 

the area of the wall.'. = 17 x 2 x — -; and the number of yards of paper 

0x0 

5 
wquired/.=17x2x-5Lx A=2|fi=76fyd8.=;75yds. 1ft Sin. 

3 



Ex. 4. What will be the cost of papering a room 14 yds. 1 ft long, 
8^ yds. wide, and 9 ft. 9 in. high, with paper f yd. wide at 9d, a yard» 
allowing for 4 windows each 7 ft by 4| ft. and 2 doors each 6} ft. 
by 5 ft.? 

(14| + 8^)yds. x 2»22|yds. x2. 



^«iT8i^l48^g.yd^ J^h>-^-^ 



.•. area of walls -ijixli^x ^^ „-.^_^_., 

Area of windows^ ( - x - — - x \ ls.yds.-i 14 s. yds. V"* v.";* .;*..-*^ / 
Area of doors» ( r-^ x w x !S5 Is. yds. —7i s. yds. 

/.area of windows + area of doors <» 14 s. yds. + 7 J yds. »21| s. yds. 

jid area of wall to be papered ~ 148^ s. yds. — 21| s. yds. — 126^| s. yds. 

Length of paper required =Tf^-r|=(T3^ x |) yds. 

^ /1523 U ^\ . , ^ 

The cost .•. = f-r^x|x^W. = 1523d.-£6 6». lid. 

Ex. 5. Find the solid content of a rectangular block of stone 
t ft 4 in. long, 2 ft. wide, and 1| ft. deep. 

3|x2xl|=l^xlS^x| = 10c.feet. ^ ,^ ^ 
" " 1^ ^ 5^ Am, 10 c. ft 
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Ex. 6. Pind the solid content of a sqaare cistern whose side measmct 
3 yds. and depth is 2 ft. 8 in. 

2 ft. 8 in. = 2i ft. =:§ ft.= — yds. 
• * 3x3*^ 

g 

The content of the cistern .'. = 3 x 3 x — 8 c yards. 

3x3 

Ex. 5. A roona which contains 5940 c ft is 11 yds. long and 7| yds. 
wide; find its height. 

Reducing the yards to feet and dividing we have for the height 

5212 =. ^^^Q"^ =.8 feet 

Iix3x7|x3 11x3x15x3 Ans. S &. 



DUODECIMALS OR CROSS MULTIPLICATION. 

116. This method of working questions in square and 
cubic measure is employed bj painters, bricklajers, &c^ in 
measuring their work. 

They measure by feet, inches, parts, &c., decreasing from 
the left to the right in a twelvefold proportion. Thus 
1 foot =12 inches, 1 inch =12 parts, and so on: the inches, 
parts, &c., are called primes, seconds, thirds, &c., and are 
denoted by one, two, three, &c., accents placed to the right 
a little above the numbers. 

Rule. — Write the terms of the multiplier under the cor- 
responding terms of the multiplicand. Multiply every term 
in the multiplicand beginning at the lowest by each term 
of the multiplier successively, beginning at the highest; 
divide each product which is not of the denomination of 
feet by 12, add the quotient to the next product, and place 
the remainder under the term of the multiplicand just used, 
when the denomination of the multiplier is feet, one place 
removed to the right when it is primes, two places when it 
is seconds, and so on. Add the products together, carrying 
1 for every 12, and the sum will be the answer. 



tu 






5 


3' 




4 


9' 




21 







3 


11 


8" 


24 


11 


3 



Ana. 24 ft. 11' 3' 



24ft. 11' 8^=24 sq.ft. + (ii + ^ 8q.ft.-24^§q. ft.=248q. ft. 1368q.iiL 
Also 6J X 4|=\i X ^®= W sq- ft.»24 sq. ft; 135 sq. in. 
Which agrees with the result obtained by cross multiplication. 

Ex. 2. Mnltiplj 7 ft. 5 in. 10 pts. by 6 ft. 7 in. 4 pts., and proye the 
result by vulgar fractions. 

ft. 

7 5' 10" 

6 7 4 



44 11 

4 4 4 lO'" 

2 5 11 4"" 

49 5 10 9 4 Ana, 49 ft, 6' 10" 9'" 4"" 



49 ft;. 5' 10" 9"' 4'"'« 

49 8q.ft.+ ^i + -l^+. ? -+____±j ~\sq.ft; 

^ \12 12x12 12x12x12 12x12x12x12/^ 

Ao-« #^ j.8640 + 1440 + 108 + 4„„ |. ao -« ft ^ 10192 .^ ^ 

s^49 sq. ft. + — — - — — sq. ft. «49 sq. ft. + sq. ft. 

^ 12 X 12 X 12 X 12 ^ ^ 144 X 12 X 12 ^ 

«49 sq.ft.+ sq. ft, 

^ 144 X 9 ^ 

B498q.ft. + ( ^^ X 144\ 6q.in.'-49 sq. ft. 70$ sq. in. 

ft. ft. 

Also 7 5' 10"=7+(1+^) ft.-7?|ft..Wft. 

W '^ W^iyy^^ sq* ft.»49 sq. ft. 7(^ sq. in., which agrees with the 
result obtained by cross multiplication. 



Ji^-^^ 
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Ex. 3. Find the solid content of a cube whose edge is 3 ft. 4 in., and 
proYe the truth of the result bj vulgar fractions. 

ft 

3 4' 
3 4' 



10 
I 1 



11 1 
3 4 



33 4 
3 8 5 



iw 



37 5 4 Atu. 37 c. ft 0' 6" 4*^ 

37cft.O' 6" 4'" = 



37c.ft.+ (^ + -A_ + 1 ) c. ffc.=37 fk.+ — 5^±i_ c ft. 

Vl2 12x12 12x12x12/ 12x12x12 

=37cft. + Yf|5C.ft.«37 eft. 64c. in. 

Also 3jx 3| X 3|=igO X I5O X V^^igjfi c.ft. = 37 c ft. 64 c. in. 
Which agrees with the result obtained by cross multiplication. 



INTEREST. 

117. Def, — Interest is the name given to the monej paid 
for the use of a sum of money for a certain period. 

The Priticipal is the money lent. 

The Rate per cent, is the interest of £100 for one 
year. 

The Amount is the principal + the interest. 

118. To find the interest of a given sum at a given rate 
per cent, for a given time. 

Rule.— Multiply the principal at the rate per cent, and 
the time, and divide by 100. 

Obs, 1. — It will be noticed that this rule is only an application of the 
Bule of Three. 

Oba, 2.^If the interest be required for any part of a year which can- 
not be expressed as a convenient fraction of a year, it had better be 
found by the Rule of Three, from the interest for one year. 



Ex. 1. Find the interest of £556 13«. id. for 6 years, at 5 per cent 



£ s. 


d. 


556 13 


4 




5 


2783 6 


8 




6 


167.00 


Ang. £\Q7. 


1 

Ex. 2. lind the interest of :£1493 IBs. Sd, for 3 years and 9 months, 


«t 6 per cent 




£ ». 


d. 


1493 16 


8 




6 


8963 







31 


26889 





6722 5 





336.11 5 





20 




2.25 




12 




3.00 


Ans. :e336 2a. 3J. 



Ex. 3. Find the amount of £7689 Ids, for 723 days, at 4 per cent 

723 days » 1 yr. 358 days. 

£ s. 

7689 19 

4 



307.59 16 

20 

11.96 
12 



11.52 

£307 Us. 11.52c2. interest for 1 year. 



t.i.'<< j^ r. 
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To find the interest for 358 days we have — 

£ 8, d, 
365 :S58::307 11 11.52 
20 



6151 




12 




73823.52 




3.58 




590588.16 




3691176.0 




22147056 




365)26428820.16(72407.72 




2555 


, 


878 




730 




1488 




1460 




2820 




2555 




2651 




2555 




966 




730 
36 


72407.72, &c 



Since 365^5 x 73, if we continned the diirision we should obtaii 
circnlating decimal (Art 62). 



• 




d. 

12)72407.72 




2^0)603v3 . 11.72 






301 . 13 


£ 


8, 


d. 


:. 301 


13 


11.72 is the interest for 358 days 


307 


11 


11.52 


.£609 


5 


11.24 is the interest for 723 days 




£ 


8. d. 


1 


768S 


\ 19 




60S 


1 5 11.24 



And .*. :£8299 4 11.24 is the amonnt required. 
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If we had woiked for the interest by fractions we should hare had 

£7689 19».=£i5|J»2 
•nd iSfJM X ill X 4 X ^-l^gSSP-^609 «'• H.235A 

119. K the interest be not paid when it becomes due, it is 
«yident that the borrower is using more of the lender's 
money than he ought for that interest. The interest owing 
diould therefore be added to the principal so as to create a 
Jiew principal, to be paid for during the ensuing term. 
IHien this is done it is called 

COMPOUND mXEREST. 

120. To find the compound interest of a given sum at a 
^iven rate per cent, for a given time. 

Rule. — Find the amount for the first year (Art. 117); 
^x>nsider this as the principal for the second year; the 
amount for the second year as the principal for the third 
^ear, and so on. The compound interest required will be 
-the sum of these successive interests. 

The amount will most readily be found by adding the 
last interest to the last principal. 

Ex. 1. Find the compound interest of £270 for 2 years, at 3 per 



oeot. 












£ 


£ 8. 


£ 


8. d. 




270 


270 


8 


2 




3 


8 2 


8 


6 10.32 




8.10 


278 2 


Ans. £16 


8 10.32 




20 


3 








2.00 


8.34 6 

20 

6.86 
12 

10.82 







b2 
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Ex. 2. Find the amoant of £180 in 3 years, at 4^ per cent, eom- 
poond interest. 



i> 


£ 8. 




£ ». 


dL 


180 


180 




188 2 




^ 


8 2 




8 9 


3.48 


720 


188 2 




196 11 


3.48 


90 


^ 






^ 


8.10 


752 8 




786 5 


1.92 


20 


94 1 




98 5 


7.74 


2.00 


8.46 9 

20 

9.29 

12 

3.48 




8.84 10 

20 
16.90 

12 


9.66 




10.8966 






£ s. 


d. 








196 11 


3.48 








8 16 


10.8966 








Ans. £205 8 


3.3766 







121. In all cases of interest there are four things to be 
considered : — the principal^ the interest^ the rate per cent, 
and the time; and when anj three of these are given, the 
fourth may be found by one of the following rules, which 
are, however, only particular applications of the Buleof 
Three. 

I. When the principal, interest (or amount), and rate 
per cent, are given to find the time : — 

BnLE.*-As interest on the principal for 1 year : the 

given interest: ; 1 year. 

06«. — If the amount be giren we mast subtract the principal froB 
the amoant in order to find the interest. 

II. When the principal, interest (or amount), and time, 
are given to find the rate per cent. : — 

Rule. — ^Find the interest on the principal for the given 
time at any rate (say 1) per cent., then state^- 

As this interest : the given interest: : 1 per cent. 
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III. When the rate per cent, interest (or amount)^ and 
time, are given to find the principal : — 

BuLE^ — Find the interest on £100 for the given time at 
the given rate per cent. ; then state — 

As this interest I the given interest:: £100. 
Or if the amount be given :-^ 

As the amount of £100 : the given amount:: £100. 

The remaining case in which the principal, time, and 
rate per cent, are given to find the interest (or amount) has 
been considered (Art. 118). 

Ex. 1. la what time will £546 13«. 4d. amonBt to £612 5a, Ad. at 
3| per cent? 
The interest on the principal for 1 year-- 546| x 3| x j},; 

41 1^ 

^W5 + ^x4--V=^20 10«. 

2 

The giren interest =£612 5a. 4d.-£546 ISa, 4d.^£'5 I2a. Od 
/. by L, £20 lOs, : £66 12». : : 1 year 
8 

20J : 65|:: 1; ^ x IB x l =y yr. -Sjyr. «3 years 76 days. 

Ana, 3 years 75 days. 

Ex. 8. At what rate per cent, will the interest £639 6«. Sd. amount 

to £109 4«. 3|d in 4| years ? 

£ a, d. 
539 6 8 

± 

2157 6 8 
269 13 4 



24.27 



Hence the interest on the principal for the giren time, at 1 per cent., 
is £24.27. 

/. by IL, £24.27 : £109 4». 3fd: : 1. 
and 4«. 3f<?.=£.215/. £24.27 : £109.216 ::1. 

24.27)109.216(45 
97.08 
12.135 
• 12.135 .4.6=4j 



/, 4| is the rate per cent required. 
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Ex. 3. What som of money will amoanfc to :£193 3^. 6i. in 9 montlu 
at 4 per cent, per annum ? 

In the given time at the given rate :£100 would amount to £103, 
.-. by im £103 : £193 2«. 6dL :: £100. 

£103 : £193|::£100 -1^x^53 x\iS^=SJ8-.£i87 10c 



^KA^ rr S ^' ^ ^187 10«, is therefore the principal required. 






/ J. : DISCOUNT. 

122. We have seen that interest is the money paid by the 
borrower for the use of a sum of money for a certain period. 
On the contrary — 

Def. — Discount is the money allowed for the payment of 
a sum of money before it becomes legally due. 

For instance, if A has to pay B £105 a year hence, 
and B requires the money at once, it is evident tiiat if A 
were to give B £105 he would be paying him too much. 
For if money be worth, say, 5 per cent., B, bj lending the 
£105 to some one else, would receive £5 5s. interest at the 
end of the year, and would therefore then have £1 10 5*, 
that is, £5 5s. more than was due to him, while B 
would be a loser to that amount. It is plain, therefore^ 
that A ought to pay B only £100, because £100, with its 
interest, would at the end of the year amount to £105, the 
sum then due to B. Here £5, the sum allowed to A, is the 
discount ; and £100, the money paid by A, is called tbe 
present worth or present value of £105 due a year hence at 
£5 per cent.: heuce we have the following definition :— - 

Def. — Present worth is that sum of money which would 
amount to the sum due in the given time at the given rate 
per cent. 

All questions, therefore, relating to present worth fall 
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under IIL (Art. 121); and the diacount being the di£ference 
between the present worth and the sum due, may be found 
by subtracting the former from the latter; but if only the 
discount be required, it will be better to use the following 
rule, which gives it at once. 

• 

BuLS. — ^Find the amount of £100 for tl^ giyen time at 
the given rate per cent., then state — »\aI* J^> 

As this amount : the given sum: : the interest of jSIuQ.--'*^ d(f 

• * ■ V 'H* 1^ 

Obs, — ^It win be noticed, therefore, that the only diffisrence in stating * V 
for present worth and discount is, that for the former we put £100 in * 
the third term, and for the latter the interest on £100. 

123. The most common form in which discount occurs is 
in the prepayment of BUls of Exchange. These are orders 
to pay a certain sum of money at a future date, and if the 
credit of the parties whose names are on the bill be good, a 
banker will discount it, that is, he will pay to the holder 
its present value, receiving himself the fuU amount when 
the bill becomes due. In practice, however, instead of the 
true discount, the banker deducts the interest on the full 
amount for the time which must elapse before the bill 
becomes due. The holder of the bill will therefore receive 
a little less than its true present worth, the banker gaining 
the difference by the transaction. Thus, in the example 
given in Art. 122, the banker would deduct £5 5s, instead 
of the true discount £6, the holder of the bill receiving 
£99 I5s, instead of £100, and the banker gaining 5s* by the 
transaction. 

124. In Great Britain three days, called days of grace, 
are allowed after a bill becomes nominally due before it is 
legally due, and these must therefore be allowed for in 
calculating the discount. 

If a bill would fall nominally due on the 31st of any 
month which has only thirty days, it is considered as falling 
due on the last day of that month, and will therefore be 



-^ x2|2 X V-lli=* "i=^4|«:g4 2». 6(1 



80 ^PITHMETIC. 

legally due on the 3rd of the following month. Under 
similar circumstances bills are considered due on the lad 
day of February. 

If a bill fall legally due on Sunday it must be paid in 
England on the Saturday, but in Ireland on the Monday. 

Ex. 1. Find the discount on £189 15s. for 8 months at 3| po 
cent. 

I of 3|=| of ^j>=£39°» interest of £100 for 8 months 

/. by Rule, 100%° : 189f ::V 

9 

.*. £4 28, Gd, is the discount required. 

Ex. 2. Find the discount on £487 for 5 months at 3^ per cent 
IS of ^=& of |»£|f ^interest of £100 for 5 months 

/. looff :487::|| 

5jfex487x||-£7 
.*. £7 is the discount required. 

Ex. 3. Find the present worth of £676 13«. 4d^ due 6 months hencs^ 
at 3 per cent. 

I of 3=^£|=intere8t of £100 for 6 months 
/. by Rule (lai) IIL, lOOf : 676|:;100 

5§5 X «-^« X 100=£=^oP=£666 13* 4d, 
.*. £666 ISs, 4d, is the present worth required. 

Ex. 4. A bill for £219, drawn February 15, at 10 months, if 
discounted by a banker on March 3, at 5 per cent; how much will 
the banker gain? 

The bill will fall legally due December 18, and from March 3 to 
December 18, the last inclusiye, is 290 days. 

The interest of £2 19 for 290days»219 x||gx5xyj^e£{{=£8 14i. 
For the true discount we haye : Interest of £100 for 290 days 
=ll5 0f 6=%»: .M00%« : 219::%«. 

^ x219 X «^«=«j^^=£8 7*. 4i&dL 
£ 8, d. 
8 14 
874^% 



R -197 



The hanker will therefore gam 6«. 7|f{dL 



COMMISSION, BROKERAGE, INSURANCE. 



l» Def, — Commission is the name given to the sum of 
money allowed to an agent for buying or selling goods for 
another person. 

Brokerage is the commission allowed to a person called a 
broker, whose business it is to buy or sell stock, shares, &c., 
for others. 

Insurance is a contract entered into* for the payment of 
a fixed sum of money if a certain specified event happen. 
The money paid to insure this is called the premium, and 
the legal document by which payment is secured is called 
the policy of insurance. 

In all these cases, since the commission, &c., is usually so 
mach per cent., it may be found by the same rule as simple 
interest. 

There is, however, one particular case of insurance which 
may be noticed. 

It is sometimes required to find for what amount goods 
worth a certain sum must i>e insured, so that in the event of 
loss the party insuring may recover the value of his goods, 
together with the amount of premium paid. To do this 
subtract the rate per cent, from £100, and then state — 
As this remainder I value of goods:: £100. 

It may here be noticed that tradesmen frequently allow 
what is commonly called a discount for ready money. 
Thus, if 5 per cent, discount be allowed for cash, since 
5 per cent, is Is, in the pound, a person who purchased 
goods to the amount of £S 10;., would have to pay only 
£S Is, 6d, The discount being Ss, 6d,, that is, Ss, for the 
£S and 6d. for the lOs. 

It will be noticed that no account is taken of the time. 

b3 



.r.s i.>,. 1 
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Ex. 1. How much will a commis^n agent receire for selling £745 
worth of goods at 7| per cent.? 

£ 

745 
7h 



5215 
2| 



372f 



55.87 lot. 
20 



17.50 
12 
6.00 Ant. £55 17«. 6<i 



Ex. 2. For what sam should goods worth £68 19«. be insured at 1} 
per cent* so that in the erent of loss the owner nay recoTer the Talae 
of the goods together with the premiom paid? 

At this rate £100 would coyer goods worth £98 10s., together with 
the preniiom; we have therefore 

£ *. £ «. * 

98 10 :6sri9::ioo 
98|:68|§::ioo 

^ H %» X 100 =£7a Am. £7a 



STOCKS. 



126. Stock is the name giyen to the capital of a trading 
company, and also to the money lent to gorernment, and for 
which goyemment engages to pay a certain rate of intejest. 

A person holding stock has his name entered in the 
books of the company or of the govemmenti as the case 
may be^ for the amount of stock he holds. 

The profits are usually divided amongst the shareholders 
every half year, and the amount which each receives is 
called his dividend. 

If a holder of stock wants his money, the company or 
government will not repay him the money he has lent^ but 
if he can find a purchaser he may sell his stock like any 



stitutecL lor nis m tne doors. 

If the business of the company be prosperous, the profits, 
after paying all necessaiy expenses, may be considerable, 
and then the dividends will be large, perhaps 10, 15, or 20 
per cent 

In such a case, if a shareholder wishes to sell out, and 
money be worth, say 5 per cent, in the money market, it is 
evident he will ask more than £100 for every j^lOO stock, 
because for that he receives, say £15 a year, whereas £100 
would only bring him in £5. The money he would be able 
to get for every £100 stock (the actual amount of which 
will be influenced by many considerations), is called 
the price of the company's stock at that particular time. 
If, however, the business of the company be not so pros- 
perous, and the dividend less than the rate per cent, which 
can be obtained for money on other securities, the share- 
holder will receive less than £100 for every £100 stock. 

When £100 stock will sell for more than £100^ the 
stock is said to be at so much premium. 

When £100 stock wiU sell for exactly £100, the stock is 
said to be at par* 

When £100 stock sells for less than £100, the stock is 
said to be at so much discount 

127. Since the interest paid by government is generally 
less than that which can be obtained on other securities, 
goverment stock is usually at a discount. For if & per 
cent can be obtained for money while government pays 
only 3 per cent., it is evident that no one will give £100 
for the privilege of receiving £3 a year, when he can get 
£5 a year for the same money. Thus, when government 
stock is quoted in the money market at 914, a person 
having £100 stock, on selling out,^ would receive only 
£91 12«. 6d,y and for this sum the purchaser would have 
his name entered in the government books as the holder of 
£100 stock, and would receive interest for that amount 



>Js'i:'iS 
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Goyemment stock is commonly known as the funds, from 
the fact of the interest being paid out of the public property 
or funds, which consists of the receipts from taxes, &c. 

128. All questions relating to stock are examples of the 
Rule of Three ; but the best method of treating them will 
be shown in the following examples : — 

Ex. 1. How much 3 per cent, stock can be boag^ht by investing 
£1023 at 93? 

Every £93 cash will buj £100 stock ,*. the amount of stock = 
^x 100 =£1100 stock. 

Ex. 2. Find the value in money of £2240 3| per cent stock at 81|. 
Here every £100 stock will give £81| cash, /. the valacs^^ x8I| 

Ex. 3. What will be my income if I invest £1638 in the 4} per 
cents, at 93|? 

For every £98f cash I can buy £100 stocky for which I shall receive 
£4| a year, tience my income 

«]|^x4|=15?8^xf=£2Ji=.£78 15*. 
93f * 468 * * 

Ex. 4. What sum of money must be invested in the 3 per cents, at 
91 1 to produce an income of 100 guineas ? 

For every £3 income £100 stock must be bought, and this will cost 
£91 1; therefore the money that must be invested 

=i§5x91|:=.iSSx2|I=51l55Z = i2|«=£3211 Ss. 

4 

Ex. 5. At what rate per cent, will a person receive interest who 
invests in the 3} per cents, at 91? 

This is the same as the question^If a person gets £3| for £91, what 
^i7ill he get for £100 ? 



91 :ioo:3j l??L!!i==3i|. 

"91x2 ^^ 



Ans, 3^ per cent. 



nruKurago muug cuargea f per ceni. r 

With the brokerage, the price of the stock to the purchaser will be 
9(4+i»9(^ .'. the amount of stock «-H^ x 100e£2600 stock. 

Ex. 7. A person transfers £1000 stock from the 4 per cents, at 90, to 
the 8 per cents, at 72. Find the alteration in his income. 

His income in the 4 per cents. = ^-f^ x 4 =£40. 
Selling oat at 90 he gets ^^ x 90 cash. 



Inverting this at 72 he gets -m-l??x 100 stock «l2?l?^x 100 

72 100x72 

and the income derived from this, at 3 per cent. 
^^^^'*®^xlOOx^x8=V-£37 10*.; and £40 -£37 10«£2 10«. 



100x72 
His income will therefore be less bj £2 lOs. 

Ex. 8. A person buys £500 stock at 98{ and sells oat at 103. 
What does he gain by the transaction? 

The money invested »fgg x 9^=£493 I5s. 

The money obtained by selling ont»|gg x 103~£515. 

He therefore gains £515-£493 15s.s£21 5«. 



PROFIT AND LOSS. 

129. Qaestions in Profit and Loss are worked hy the Rule 
of Three, but a little ingenuity is sometimes required in 
stating them. 

Ex. 1. An article which cost 3«. Bd, is sold for Za, lOjdl ; what is the 
profit per cent? • 

The gain in 3s. 6(f. is 4^, /. for the gain in £100, we have 

3a Bd. : £ioo::4jdL OT— ^ : loo:;-— J 

^ ""^ 2 X 20 2 X 12 X 20 

ll2? X 100 X V«10J per cent. 

7 2x12x20 ^ ^*^ 



s. w^ 
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Ex. 2. For how mn^h mast an article which cost 16«. 6<f. be sold so 
as to gain 33| per cent.? 

To gain 33| per cent, an article which cost £100 mnst be sold foi 
£l3d| ; we have therefore 

£100 : 16«. 6d::£l33| 



33 



TTO 



2x20 



^^--jm^£i 28. 



Ex. 3. An article which cost £l 58, is sold at a loss of 10 per cent; 
what price did it fetch? 

To lose 10 per cent, an article which cost £100 mnst be sold for £90; 
we have therefore 

£100 :£i 5«.::£90 

^xix90^i=£l28.U 

Ex. 4. What was the prime cost of an article which, when sold for 
£l 7«., realised a profit of 8 per cent.? 

To realise 8 per cent., what cost £100 most be sold for £108; we 
hare therefore 

£108 :£1 7s.: MOO 
X§ffxf5><100«£|=£l6«. 

If it had been sold at a loss of 8 per cent we shonld hare had 
100-8 or 92 in the first term. 



Ex. 5. If 5 per cent, be lost by selling an article for 5s;, for how 
much mast it be sold so as to gain 4| per cent? 

An article which cost £100 most be sold for £95 to lose 5 per cent, 
and for £104| to gain 4| per cent ; we have therefore 

£95 : 5s. : £104| 
^x/gxS|5«£ii„5*.6rf. 

Ex. 6. By selling an article for £51 16 per cent is lost; how much 
per cent is gained or lost by ^selling it for £76? 
To find the prime cost we have, Ex. 4 — 

£84 : £51 ::£100, which gives £^ 
£76-£^»£i$l=gain by selling it for £76. 

.'. by Ex. 1, £if£ : loo-ifi, from which we find the gain per cent to 
be £25^. 



sugar at 9^dL per lb. so as to gain 6 per cent, bj the exchange? 
To gain 5 per cent, on every 4a. 9<L we have for the price of the tea 

per Ih,: £100 : it. 9d.::iOS, which gires Jiiii^^. and 28 lbs. at 
*^ 4x20x100 

ox^ _* 19x28 
^^ "*12x2Qxi- 
.*. dividing by the price of the tea per lb. 

19x28. ^ 4x20x100 _4o__.4 



12x20x2 19xlOJf 
.'. 4|lb8. is the quantity of tea which must be given. 



PROPORTIONAL PARTS. 

130. To, divide a giyen quantity into parts which shall 
have to each other certain given ratios* 

Rule. — Divide the quantity by the sum of the numbers 

expressing the given ratios, and multiply the quotient by 

each of these numbers separately ; the products so formed 

will be the parts required. 

0&».— If the given ratios be expressed by fhtctional quantities, these 
roost first be reduced to a common denominator, and the given quantity 
then be divided into parts which have the same ratios as the new 
nomeratora. 

The reason of this rule is evident. The parts being 
represented by fractions having a common denominator are 
in the same ratio as the numerators, that is, as the given 
numbers, and since the denominator is the sum of the 
numerators, the sum of the fractions is unity, i. e. the sum 
of the partS'make up the whole quantity. 

Questions in partnership, and the like, are woi^ed by 
this rule. 

Ex. 1. Divide 1065 into parts which shall be to each other in the 

ratio of 3, 5, 7, and also into parts which shall be in the ratio of ), }, }» 

8+ 5 + 7al5, and the parts are ^ ^ and ^ of 1065 

1^-71; 71x8=213; 71x5=«355; 71x7=497 

.'. the parts required are 213, 355, 497. 
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Again |, i, i-^, ^, iVk respectively 
35 + 21 + 15«71; ^»15; 15x35»525; 15x21 = 315; 15x15^825 
.*. the parts required are 525, 315, 225. 

Ex. 3. A company of militia, consisting of 104 men, is to be raised 
from three towns, the population of which is 1400, 4200, and 3500i 
respectiyely. How many most be sent from each town? 

Here 104 is to be divided into parts which are m the ratio of 1400, 
4200, and 3500, i. e. of 2, 6, 5. 

2 + 6 + 5 = 13; ^^=8; 8x2»l6; 8x6=48; 8x5»40 
.*. the numbers required are 16, 48, and 40. 

Ex. 3. A., B., and C. engage in trade; A. inyests £500, B. £750, 
and C. £350. The profits amount to £1153 12«.; what should each 
receive? 

Here £1153 12<. is to be divided into parts which shall have the ratio 
of 500, 750, and 350; i.e. of 10, 15, and 7; 10+15 + 7=32 

£1153 12^» ^£3e ig £3g 1, ^ io=£360 10«.;£36 U. x 15«£540 15j.; 
32 

£36 U, X 7 »£252 7s, Their respective shares are therefore £360 lOr., 

£540 15«., and £252 7«. 

Ex. 4. A., B., C, and D. engage in trade; A. puts in £300 for 12 
months, B. £330 for 10 months, C. £375 for 8 months, and D. 
£395 for 6 months. The whole gain is £1227; how much shoald each 
receive? 

A.'s interest is £300 for 12 months, which is the same as £300 x 12, 
or £3600 for 1 month. 

B.'s interest is £330 for 10 months, which is the same as £330 x 10, 
or £3300 for 1 month. 

C's interest is £375 for 8 months, which is the same as £375 x 8, or 
£3000 for 1 month. 

D.'s interest is £395 for 6 months, which is the same as £395 x 6, or 
£2370 for 1 month. 

Their respective shares should therefore be in the ratio of 3600, 
3300, 3000, and 2370; i. e. of 120, 110, 100, and 79 

120+110+100 + 79=409; £^^^=£8; £3 x 120 =£360; 

£3xll0=£330; £3xl00=£30O; £3x79=£237. The shares are 
therefore £350, :^330, £300, and £237. 



aod jS389 8& lOd respectiyely? 

Here we haye to divide £456 6». 8d in the ratio of the 3 quantities. 
£97 7«. 2|<£, £292 U. 7|<f., and £389 8«. ICk/^ which if reduced to the 
denomination will he found to be as 1, 3, 4. 



1 + 3 + 4-8; ^155i!L5£«£57 0& lOd; £57 0«, lOAx 1=£570«. l(k/.; 

o 

£57 Oi. lOd X 3=«£171 2«. 6<f.; £57 Os, \Qd, x 4=£228 3«. 4d. They 
will therefore receive £57 Qs, lOd, £171 2«. 6(i, and £228 S<. 4dL 
respec^elj. 



EXCHANGE. 



131. /V* — Exchange is the method by which we deter- 
mine how much monej of one country must be ^iven for a 
fixed sum of the money of another country according to the 
course of exchange existing at the time. 

The Couree of Exchange is the variable sum of the money 
of one place which is equivalent to a fixed sum of the money 
of another place. Thus in London £\ sterling is given for 
a variable number of French francs, more or less, according 
to circumstances. 

The Par of Exchange is the intrinsic value of the money 
which is equal to that fixed sum. 

Agio is the difierence per cent, in some foreign places 
between the value of the bank and the current money; the 
former being purer than the latter. 

Usance is the usual time allowed for the payment of 
Bills of Exchange, and varies in difierent countries. 

Ex. 1. A merchant in Paris draws a hill for 4860 francs on a 
merchant in London. How much sterling money will the latter have 
to pay, exchange heing £l =24*3 francs. 

24*3 fr. : 4860 fir. : : £1. Ana, £200. 
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Ex. 2. What is the coarse of exchange between London and Lisbon 
when 1512 milrees are receired for £315? 

1512 mUr. : 1 milr.::£315. 

Ans, 1 mihreessSOdL 

132. Arbitration or Comparison of exchanges is the 
method bj which we determine the rate of exchange called 
the par of arbitration, between the first and last of a given 
number of places, when the course of exchange between the 
first and second, the second and third, &c., is known. 

When the par of arbitration is known, a person knowfi> 
bj comparing it with the present course of exchange, how 
to remit his money with the greatest advantage. 

Arbitration is called simple or compound, according as 
three or more places are concerned. v 

Ex. 1. What is the par of arbitration between Lond<m and Vans 
when 3 francs =480 rees, 400 reess3|«. Flemish, and 354^ Flemish 

£1 = /|| X 400^rees= /?| x 400 x jf^ x s\ franc8=25 francs, 

Ans, £l =25 francs. 



EQUATION OF PAYMENTS. 

133. Def, — Equation of Payments is the method of find- 
ing the proper time for the payment in one sum of two or 
more sums of money due at difierent times. 

It is evident that the interest of the sums due before the 
equated time should be equal to the discount of the sums 
due after that time; but in practice it is usual to make the 
interest of the sums due before the equated time equal to 
the interest of those due after it. 

RuLB. — ^Multiply each debt into the time whicli must 
elapse before the debt becomes due. The sum of these 
products divided by the sum of the debts will give the 
equated time. 



400 X 3 + 600 X 8 1200 + 4800 ^ 



1000 1000 

Ans, 6 months. 

£z. 2. A person has to pay j^OO in 2 months, £100 in 3| months^ 
and jS150 more in 5 months; when ought he to pay the whole in one 
sum? 

200x2 4-100x8^+150x5 400 ->- 350 -I- 750 ij^ ^ 
450 " 450 "WS'^-^I- 

Ana, 3} months. 



SQUARE ROOT. 

234. To extract the square root (Art 15) of a given 
number. 

Rule. — ^Place a point over the units' place, and then over 
every second figure to the left, thus dividing the number 
into periods, each of which corresponds to a figure in the 
root. 

Subtract from the first period the greatest square number 
it contains, and place its root a little to the right of the 
number in the form of a quotient. Tliis will be the first 
figure of the root. To the remainder bring down the next 
period. 

Multiply the part of the root already found by 2, and 
place the product as a trial divisor a little to the left of the 
remaiuder. 

See how many times this will go omitting the last figure 
of the remainder, and place the quotient so found in the 
root and also on the right of the trial divisor. Multiply the 
number so formed by the last figure in the root, and sub- 
tract the product from the remainder. To the new re- 
mainder bring down the next period, multiply the part now 
found of the root by 2 for a new trial divisor, and proceed 
as before. 
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The reason for this rule cannot be fully understood bj the 
student) unless he has some knowledge of Algebra. 

Ex. 1. Extract the square root of 399424. 

dd9424(632 
36 



123 
1262 



394 
369 



2524 

2524 .', ^/39424«632. 



Here 36 is the greatest square number in 39; 6 is .*. the first figure 
of the root, and subtracting 36, the remainder together with the next 
period gives 394. Multiplying the part now found of the root hj 2 we 
get 12 for the trial divisor; this will go into 39 3 times, we .*. set 3 in 
the root and also on the right of the trial divisor, making 123; multi- 
plying this by 3 we get 369, which when subtracted leaves 25. To 
this remainder we bring down the next period, and multifdy tS, the 
part now found of the root, by 2 for the new trial divisor 126. This 
gives 2 for the next figure of the root; we /. set 2 in the root and also 
to the right of the trial divisor 126, making 1262. Multiplying this by 
2, the last figure in the root, and subtracting, there is no remainder; 
and we therefore know that the root has been exactly found. 

136. It will sometimes happen that the figure giyen by 
the trial divisor will be found to be too large. Whenever 
this is the case the next smaller figure should be tried. 

If at anj step the trial divisor will not go into the 
remainder omitting the last figure, a cypher must be put in 
the root^ and the next period brought down. 

Ex. 1. Extract the square root of 824464. 

8^4464(908 

81 

1808)14464 

14464 Ans. 908. 

136. If the proposed number be a decimal, the square root 

will be found bj the same process, but we must be very 

careful to begin pointing from the unit^ place, then over 

' second figure to the left and right. The number 



Ex. 3. Extract the square root of 167*9616. 

167*9616(1296 
1 



22 



249 



67 
44 



2396 
2241 



2586 



15516 
15516 



Ana, 12*96. 



137. If the proposed number be not a perfect square, its 
root cannot be exactly found, but we may approximate to it 
as nearly as we please by annexing cyphers for decimal 
places. 

Ex. 4. Extract the sqtiare root of *025 to four places of decimals. 

'0^50(1581 
1 



25 


150 
125 


308 


2500 
2464 


81( 


51 


3600 
3161 



439 



Ans, '1581. 



138. To extract the square root of a vulgar fraction, it 
the numerator and denominator are both square numbers 
find the root of each separately, and the answer will thus be 
obtained as a vulgar fraction ; but if the numerator and 
denominator are not square numbers, the fraction must 
first be reduced to a decimal, when the root can be found as 
above. 



Ex. 5. Extract the square root of |{|. 

^/169el3 
V625»25 



:.^^ 



SaS" 



. Jl Ans. 



^f 
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CUBE ROOT. 

130. To extract the cube root (Art. 15) of a given 
number. 

Rule. — Place a point over the units' place, and then over 
every third figure to the left^ thus dividing the number into 
periods, each of which corresponds to a figure in the root 
Subtract from the first period the greatest cube number it 
contains, and place its root a little to the right of the 
number in the form of a quotient. This will be the first 
figure of the root. 

To the remainder bring down the next period. 

Multiply the part of the root ah^ady found by 3, and place 
the product some little distance to the left of the remainder. 

Next square the part of the root already found, multiply 
this by three, annex two cyphers to the product, and place 
the number so formed as a trial divisor between the last 
number and the remainder. 

See how many times this will go into the remainder, and 
place the figure so found in the root and alsojon the right 
of the number Jirst placed to the left of the remainder. 

Multiply the number so formed by the last figure in the 
root, and add the product to the trial divisor. 

Now multiply this sum by the last figure in the root» and 
subtract the product from the remainder. 

To the new remainder (if any) bring down the next 
period, and proceed exactly as before. 

The reason for this rule cannot be fully understood by thQ 
student unless he has some knowledge of Algebra^ 

Bz. 1. Extract the cabe root of 68147S. 

68147^(88 
612 

UB 19200 ' 



1984 



21184 



189472 

169472 .'.'^681472*88. 



M#g«2M««« WAItU •««« MtVJ^U ^/\MAWUy ^. 



A*«^ «W</^«iB* 



ai&«<A«A 



'^AJUIH »tAV ^MUh UA 



the root now found by 3 we get 24, which we phice some little distance 
to the left of the remainder. Next squaring the part of the root now 
fbnnd gives 64, and 64 x 3s 192. To this we annex 2 cyphers and 
place it as a trial divisor between 24, the number first formed, and the 
remainder. We see that 19200 will go 8 times into 162472 ; we there- 
fore set 8 in the root and also on the right of the 24. Multiplying the 
248 so formed by 8 and adding the product to the trial divisor, gives 
21184^ Now this multiplied by 8, the last figure of the root, gives 
169472, which when subtracted leaves no remainder, and we therefore 
know that the root has been exactly found. 

140. As in finding the square root, it will sometimes 
happen that the figure giyen by the trial divisor will be 
found to be too large, and then the next smaller figure 
should be tried. 

If at any step the trial divisor will not go into the 
remainder, a cypher must be put in the root, the next 
period brought down, and two cyphers added to the trial 
divisor. 

If the proposed number be a decimal the cube root 
will be found by the same process, but we must be 
very careful to begin pointing from the units* place, and 
then over every third figure to the left and right. The 
number of points to the right of the units' place will be 
the same as the number of decimal places in the root. 

If the proposed number be not a perfect cube its root 
cannot be exactly found, but we may approximate to it as 
nearly as we please by adding cyphers for decimal places. 

Ex. 2. Extract the cube root of 95443*993. 

95443'993(45*7 
64 



125 4800 
625 


31443 


5425 


27125 


1357 607500 
9499 


4318993 


616999 


4318993 



Ana. 45*7. 
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Ex. 3. Extract the cube root of -000912673. 

•000912673(97 
729 

277 24300 
1939 



26239 



183673 

183673 Ans. •097. 



Ex. 4. Extract the cube root of *2 to three places of decimals. 

•200(584 
125 

158 7500 
1264 



8764 



75000 
70112 



17441009200 
6976 



1016176 



4888000 
4064704 



823296 An8. '584. 

141. Questions are sometimes proposed which may appear 
not to fall under any of the preceding rules. Many of 
these, however, will he found to depend on the principles of 
proportion; and if the student has mastered the preceding 
pages, he will experience hut little difficulty in dealing with 
them. 

A few miscellaneous examples of this kind will now be 
worked out by way of illustration. 

Ex. 1. A gentleman who plajed in eight cricket matches during 
the season made the following scores, 35, 15, 17, 40, 3, 11, 21, and 18; 
what was his average score? 

The total number of rans=35 + l5 + 17 + 40 + 3 + ll+21 + 18=160, 
and the number of matches was 8; .*. the average =160 —8020. 

Ans. 20. 

Ex. 2. The ages of the persons employed in a certam office are u 
follows — 3 aged 20, 1 aged 22, 2 aged 23, 8 aged 30, 1 aged 33, 4 aged 
38, and 2 aged 47; what is the average age of the persona in tint 
office? 

The sum of their ages = 

20x3 + 22 + 23x2 + 30x3 + 33 + 38x4 + 47x2 
= 60 + 22+46 + 90 + 33+152 + 94=497. 

The number of persons in the office=3 + 1 + 2 + 3 + 1+4 + 2= 16. 
The average age /. x ^^^ = 3 1 0625. Am. 31 -0625. 



1858, £327 9s. 5d., in 1859, :£400, and 1860, :e350 17«. Id; what was 
his ayerage annual income? 

Adding the different sums together we have for the total sum received 
in 5 years, :&i680 15s., and dividing this by 5 we get the average 
required, £336 3s, Ans, £336 3«. 

Ex. 4. Oat of 120 prisoners in a gaol, 63 can read and write, 21 
more can read but not write; what is the percentage (1) of those who 
can read and write, (2) of those who can read? 

This is equivalent to finding what number bears the same ratio to 
lOQ, (1) which 63 bears to 120, (2) which 84 bears to 120; 

/. 120 : ioo::63 ^^b2'6 
i2o:ioo;:84 7o ^. . 

Ans. (1) 52;5b .({9) 70. 

*v 

Ex. 5. In 1841 the population of a town was lldSjl, and in 1861 it 
was 34621. Find the increase per cent, in the 20 years* 

Subtracting 11933 from 34621 we obtain 22688, the increase in 20 
years^ and the question becomes, if 1 1933 give an increase of 22688 
what increase will 100 give? 

/. 11933 : 100 :: 22688, 
which gives the required percentage, 190-12. Ans. 190 12. 

Ex. 6. The population of a town, after losing 30 per cent, of its 
inhabitants by diolera, was 12075. What was its population before the 
outbreak? 

There are 70 left out of every 100; 

/. 70 : 12075:: 100. Ans. 17250. 

Ex. 7. I^ instead of a lb. weight, a tradesman uses one which weighs 
15|oB., how much per cent, will he gain? 

He will gain }oz. in every 15| oz.; we have 

/. 15J : 100 : : J. Ans. Ifl per cent. 

Ex. 8. A spirit merchant buys 15 gallons of gin, at 14«. 6d a 
gallon; how much water must he put to it so that he may gain 
£1 14«. 6dL by selling it at 14«. a gallon? 

The gin costs him £10 17«. 6</., so that to gain £1 \As. 6d. he must 
sell it for £I2 12^^ or 252«. He must therefore sell ^^ gal. := 18 gallons, 
i. e. he must add 3 gallons of water. Ans. 3 gallons. 

Ex. 9. A. can do a piece of work in 3 days, B. can do 3 times as 
much in 8 days, and C. five times as much in 12 days; in what time 
will they do it together? 



5s<=s.-:5'. 
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A. can do |rd of the work in 1 day 

J* »» i;'"S n »» 

/. working altogether, they can do 5+| + ^=fths of the work in on 
day. The time they will take to finish it will .*. be l•^|=§th8 of 
day. Ans, | day. 

Ex. 10. A cistern can be filled by 2 pipes, A. and B., in 20 min. an* 
24 min. respectively, and emptied by C. in 15 min. A. is open fn 
4 min., when B. is also opened, and after 6 min. more C. Is opened 
how long will the cistern be filling? 

^ flows through A. in 1 min., ^ through B., and ^ through G. A ii 
open for 10 min. and B. for 6 min., .*. the quantity of water in the cisten 
=Jg + ^=| + J=f. Hence Jth more is required ; but C. is now opened, 
and thQ]j|^(BB|ahe increase in the cistern per niin.=^ + ^— ^=^ aad 
the timMofSfS^ to fill it l-i-rk^ 10 min., and therefore the time from 
A.;||Sn&^{)e^ttf^^O min. Ans, 20 min. 

Ex^ 11. .{A.«m do a piece of work in 12 hours, R in 4 hours, aad 

C. in 3 hourei. A., B, and C. all work together for half an hour, when 

A. leaves off. How long will it take B. and C. to finish the work? 

A. can do ^th in 1 hour l.-vii? t at» j/^^ .i.,., 
-D - %^ I . . m half an hour A., B., and C. together 



B. „ Jth 



1 .-. iJ 

C.* I ird " jcando|of(^+i + |)=|rdofthewhole. 

B. and C. have /. frds to do, and their rate of work is J+J=^ iX 
an hour. They will /. be |-5-^= If hours completing it. 

Ans, labour. 

Ex. 12. A. and B. can do a piece of work in 10 days, B. and C io 
12 days, and A. and C. in 16 days; in what time can they do it 
separately? 

A. and B. can do ^th and B. and C xa ^'^ ^ ^^7* •*• ^* ^^ ^^ 
^— ^=^ nu)re than C. in 1 day, and /, the work which B. and C. can 
do is ^Q of the whole more than double what C. can do; i. e. C. can do 
(^•~A)"5"2«^tlis in one day, and would /. complete the work in 
^ '^&=*Ti'^^^ ^^7^' Hence A. can do ^— ^=^ths in one day, 
and would /. complete it in 1 +5^=*^ =25^ days. Also R can dc 
■h—Hs-iss^hs in one day, and would /, complete it inl -5-^=18? ** 
16^ days. 



A.' 25^ days! 

B. letf „ I 

C. 43}^ „ J 



Ans. 



Ex. 13. A person rows 1^ miles down stream in 20 minutes; i 
there had been no stream it would have taken him half an hoar; wha 



return against it? 

Hia rate per hour with the stream» Ij m. k 3 »4J m. 

^ ^ without „ Bl|in. x2»3m. 

.*. the rate of the stream » 4|— 3 »1| miles per hour. 

Hia rate per hour against the stream « 3 — 1| » 1^ m. 

/. his time in returning b= ]|^i|= i hour. 

Ana, 1| miles per hour. 1 hour. 

Ex. 14. DiTlde £1005 among A., B., and G. in such a manner that 
for eyery £4 A. receiyes, B. receiyes £5, and G. £6. 

The number of pounds to be taken each time=4 + 5 + 6=:15, .*. the 
number of diyi8ion8:=^^»67, and at each diyision A. takes £4,K £5, 
and G. £6 $ their respectiye shares are .'. 67 x 4, 67 x 5, and 67 x 6, or 
£268, £335, and £402. 




V8 
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GREATEST COMMON MEASURE AND LEAST 

COMMON MULTIPLE. 

Find the G. C. M. of 

(1) 945 and 1485; 6156 and 8721. 

(2) 1274 and 1417; 1369 and 1776. 

(3) 7623 and 7920; 10029 and 10609. 

(4) 4429 and 4644; 37577 and 38637. 

(5) 18648 and 21312; 114342 and 121363. 
Find the L. C. M. of 

(6) 6, 8, 16, 24, 30. (8) 3, 4, 6, 8, 9, 12. 
Ql 5, 9, 12, 15, 32, 36. (9) 6, 7, 18, ?8, 40, 42. 

■^, (10) 12, 20, 24, 54, 81, 63, 14. 



« 



VULGAB FRACTIONS. 

(11) Multiply ^ separately by 4, 5, 6, 7, 8, and 11. 

(12) Multiply ^ separately by 3, 5, 10, 13, and 14. 

(13) Divide J| separately by 3, 4, 5, 6, and 7. 

(14) Divide Jf separately by 6, 9, 10, 11, and 18. 

(15) Express 7 as a fraction with the denominators 2, 3, 4, 5, and ^' 

(16) Express 8 as a fraction with the denominators 7, 8, 9, 10, and t ^ 
Express as improper fractions Express as mixed numbers 
(17)5?, 10^,1 1|1. (20) V,¥.i|. 

(18) 12J§, 4H. 17^ (21) W» W. W- 

(19) 9f|, 20^1, lOliSf. (22) «^«, Iff, leogiooi. 
Reduce to their lowest terms 

/^no\ 824 815 1452 /'9A^ 8042 8398 69815 

rt}A\ 108 7040 8432 /'Q7\ 21168 9809 2457 

V**/ W71* 75M» 53S5* v* ' / Soie?i* TTS55» S5f5' 

r9K\ 1296 2805 1764 /'Oft^ 23779 95469 527751 

K^^J TSiS* 5i3S» 5S65' \*^) alJaJ' 337717* StsiSSV' 

/9Q\ 10999fll 23205 81103 

Express as simple fractions 

(30) I of j of Jf of 7; I of if of A. 

(31) f offofS; |of ^of^of^of26. 

(32) 3i of 4f of li of 2i; ^ of 2| of 1^ of 1 JJ. 

(33) ^ofJof3f of2iof^of2of3^. 

(34) f of f of f of 70| of ^ of 1^ of 147. 

Reduce to equivalent fractions with the least common denominator. 

/Qe\ 7 5 8 43 15. 4 11 23 87 9 
\^*'J 5ff» 5» 7» IS> Iff* T» TS* 54* 5S» 15* 
/'^lR^ IT 5_- 25 8 7 . 5 10 21 13 5 
K'^^J TI» T5» I55» I5» Iff* 5» TT» t5» T55» 7» 



(44)1. Bi lA, A. »^( A. 8A. y. if- 

(45>|ofl| + J + A+lA0fli + ^. 
(46) a|0flft+lAt8{of Ijof lA + a^ofBi. 
Subtract 

(4T) f from J; g &om ^; S^i from 3j. 
(4H) ^ from 1|J; Sft from 7}; !{ from SJ. 

(49) 6| from IT}) 19Jfroin3aji lifromlG^. 

(50) i;from9l! grraml^i S^JfroraBU. 

(51) 3A from 8^ i if from 4^1 7iJ ft«m 11^, 

(53) ThflMimofi + l + A+lA + Afromai- 
Knd tbe Tiloe of 

(SS)3i-lAtii-8H. 

(54) 7A + 3|-6i + 5|-2|ofliV 
(5S>ajot51 + lH-3|oflA+li-2!of|. 
(S6) 8i-6lof3|otA-5of6^ + 3Ji. 

(5T) 3gDfl^ofl|-^of li^-l-3;>2|ofSiof]t. 
Eind tbe piodnct of 

(61) a*. * n|«iSliil"i'i«* 
C«»!i»HiaoiKiiiiS8i.3jv. 
Divide 

(") "Aiij'li <l'7»Ai 'Sir**. 
(s»)i(H>jii, i«(br<|iijbjss. 
(6B)«!lb,7ii 14 It 8|i lA br JA. 
(•')*brA, aAbjii, iiibjajs. 

(69) (I of J + l of 5) b7 (9|-l|). 

(70) (^ of 6ii of 14^) by (^ of aB9i). 

t")tiI+ii+A+Wi>7(i5-ii+"i^-i)- 
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(72) (4|-2|+l#j;-2|)by(3j + 2|-l^ + 4f). 
(73)f+f + A + ^by7f. 

(74) Divide the sum of |, 2^, and 13^ by 13^, and snUraet the 
result from 5i^. 

(75) Subtract the sum of ^, |, ^, ^. ^ from 2|. 

(76) Multiply | of ^ of 15 by ^ of 12f. 

(77) Kcduce (^ of 2| of 6|)-r4f to a simple fraction, and multiply 
the result by Iff. 

(78) Reduce (| of 2| of 15|)-»-16f to a simple fraction, and multiply 
the result by 6f. 

(79) Subtract -P±3I-from t ^ . 
^ ^ 3|+14^ 8| + 3|| 

(80) Divide , ^'% by 15f. 
Simplify 

(8i)l+ii+i+J§+&-iV (82)*+A+H-m- 

(83) |of 3^ + i|ofl7 + fof5|of§^. 

(88) ^fjlM±^+l^. (89) |of2i±?f + ii. 

^ 6i + 2j-3j ™ ^ ^ ' 4J + 6J lOj 

m ^2|±ML+.g^^. (91) if of |f Of (2j-8i). 

(92) (J-& + J + &)''(4? + |-^-A> 

(95) nr3 of 2irii3 of ^±3. 

^ ' 6J + 3^ 3^ 9|-3| 

^ ^^T^J''§of|of|• 
(^7) (2i? + 3^)x(2?-lft)-fj4^,- 

(98) (ii=3| + 3-2U^/l"ill3|^n 
l4i+3| 4-3JJ l3i 9 2 4fJ 

(99) What nnmber added to ^~^j"^^^„ will make 45? 

16f-5f-10^ 

(lOfl) To what Dumbermnst l""*"'.""!^"^.!? be added to make ff ? 

i-2|+4|-2i| " 

(101) What number multiplied bj Sfof lf-| will give 3}? 



1 + 1 ana i+| 



2 + 1 



1+1 



1+* 



s* 



(104) If I paj away J of mj monej, then ^ of what remains, and 
len I of what still remains; what fraction of the whole shall I have 
A? 

(105) fths of a ship belongs to A., he sells |rds of his share to B.; 
hat part of the ship belongs to him now? 



DECIMAL FRACTIONS. 



Add together 



(106 
(107 
(108 
(109 
(110 

(III 
(112 

(113 

(114 

(116 

Subti^act 
(116 
(117 
(118 
(119 
(120 
(121 
(122 
(123 
(124 
(125 

Multiply 
(126 
(127 
(128 
(129 
(130 
(131 



3-046, -0212, 47*9, '6, and -0003. 

52-38, 367-4, '172, 60053, and 3. 

672-5, 4-923, 80, '076, and 9-1. 

1-4693, -001, -6, 6, 321*2, and 5*09. 

42-79, -2105, -047, 140, -000001, and 78-98007. 

•813, 420-91, "00093, 7-043, and 12560. 

50004, -46, -579, and 1201-043. 

-2764, 1824, 176, '09032, and -47. 

802-573, 31-095, 9-7235, and -507. 

•024, 1000, '00565, and 2-432. 

16-498 from 503-12; 19*7564 from 26. 
236-932 from 27000086; 3*901 from 6-01. 
42-946 from 161-06 ; 83*70081 from 84*001. 
6-790007 from 10-95003; 27-8 from 49-30101. 
17-5986 from 19- 987; 156*95078 from 200. 
59 87 from 506-222; 19-9876 from 75. 
7*2014 from 872*70032; 11*709 from 12-0954. 
-099095 from 1-007; -8309 from 407*02. 
What number added to 10*0001 will make 11? 
What number subtracted from 10 0001 will leave 9? 

32*5 by -0763; 9*436 by 67*49. 
4*81 by -0074; 6-4073 by -42. 
65-43 by -00376; 192-336 by -73307. 
5412-384 by 1-0023 ; 1*02 by 3*067. 
75704 by 15*8; 45-267 by 7-045. 
7-045 by 974-01; 34-742 by 3-25. 
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(132) -51904 by 60*504 ; 1703*02 by 93*05. 

(133) 95*376 by '0283; 2*7 by 27, and the prodact by i>i7, 

(134) 5*01 by '0001, the prodact by 33009, and subtract the 
resalt from 2001. 

Divide 

(135) 1735*5 by 6*5; 1708-4592 by '0072. 

(136) -01 by -00001 ; -1872 by -0312. 

(137) 15-6 by -12, by 1*2, and by 12. 

(138) 18*016 by *2, and the quotient by *0002 

(139) 15*96 by -065; 24*1 by 0025. 

(140) *0078125 by -00125; *000 123 123 by •0032. 

(141) -0088266 by -000235; 17*28 by -0144. 

(142) *016 by '2 and the quotient by -0002; 21546*872 by -0542. 

(143) 22*097 by 543*14 to 5 places of decimals. 

(144) 169-24 by 549 to 3 places of decimals. 

(145) 112*03 by 98*52 to 3 places of decimals. 

(146) 1*765 by 4470 to 5 places of decimals. 

(147) 169 by -13, by 1300, and by -013; •121 by 11, by 110, and 
by -0011. 

(148) What number divided by 1-25 will give -005 for the 
quotient? 

(149) Find the difference between 13*2 divided by 11 and 
by -11. 

(150) Find the sum, difference, and product of -000182 divide^ 
by 1-3 and divided by 1-4. 

(151) Reduce to its simplest value ^^^1 x -0046 
^ ^ ^ -12500 

(152) The Julian year contains 365*25 days, while the tm^ 

solar year contains 365*242218 days; what will be the erroC 
in 12 centuries from using the Julian year? 

(153) Find the diameter of the earth, supposing the sun's dis" 
meter, which is 111*454 times as great, to be 883345 
miles? 

Reduce to decimals 

(1 5*) h I. jfe- (J55) H. sISs. A- (156) ^ JH, Hi. 

(157)VST'i^l3H.(J)''- (158) |.j,^. (159)^H.fi- 

(160) JJ, ^, ^Ij. (161) ^%' iaj»6 ' TXTn* 

(163) (A-^) X (5| + 2.^) X (^ -^) to 5 places of dtKomah. 

Reduce to vulgar fractions in their lowest terms 

(164) '01056; 23*038125; -0006875. 



(169) -15863; -051; -135. (170) *012d6; -U; 34dld. 

(171) ll-2d7; -1309; -378216. (172) -601243; -2615384; 9-926. 
Hod the Talae correct to 5 places of decimals. 
(178) 3-756 + 7 + -058 + -0036. 

(174) 25-4d66 + Od + 13-5627 + '785. 

(175) 93-986646 + 10-0707 + -0005+1. 

(176) -7 + 6-94 + -025 + 6'78d8 + 3-7666. 

(177) 2-7 --916; 5-3-95786. 

(178) 17-8564-«087; 3-5d87-2-6. 
Find the yaltie of 

(179) -16x2-346; -06x-187; 5-097x12. 

(180) •62380dxl-72; -638461x27657142; •86x1-66. 

(181) -6+-0d; 042+-036. 

(182) •04 + -769230; 61-166 +5-(y97. 

(183) •6+-2; -002l-r 48026. 

(184) 4-03+-1210; 420466+-Td6. 

(185) (12-5+ 125)^(12-5-1-25). 

(186) (8}--04)-5-(5--0625). 

(187) 1+ -14 + J of 1-0784. 

(188) 10i+ 1-125 + ^+i|. 

(189) Bedace^ + ^—^ to a decimal. 

(190) Simplify, ezpressiDg the resalt, (1) as a fraction, (2) as a decimal 

-5 + i+-l + | + -125 

(191) Show that 15l?=.75 x -6. 
^ ^ 92-4 

(192) Express -J!ri^-f--ilLa8 a decimal 

1085^ 174yy 

(193) What number most be subtracted ftom ^*^? to leave 4-24317? 

(194) Diyide 356400 hj *66; and -3564 bj 660. 

(195) Find the value of ^'}^ x- 
^ ' '000132 

(196) Diyide 12-55 by -01004, 1255 bj 10-04, and '001255 bj 1004. 

(197) Add together 1^ 3^, 6^, 4^. (1) as fractions, (2) as decimals, 

and show that the results are the same. 

(198) Express as a decunal (^ of 35|-3i) + (2-5625 + 7}). 

(199) Beduce Q^ of 11*8-^ of ll-02)-i--l to a decunal 

(200) Bedaoe ^f + 5?-9|+8^ ^ ^ decimal 

3j + 5j-4a 

F3 
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REDUCTION. 
B«daee 

(SOI) ies!T 161. 8^. toftrthiDsii ^£393 lit. T^ tohal^ 
(303) £9 19i. 11^/. 10 farlhinge 7l9gDL 1 St. 4jd to fivl 

(303) 1837 moiJorca to pence 9753 halfcTOwn* to fiutbii 

(304) 1 1 7 Ions 3 qra. to oancea. 

(SOS) 49 tons IScwt. Sqra. 14 Iba. to pounds. 

(306) 35cwt. 27 Iba. 13 oz., 7 dn. to drami. 

(307) IGtons 4 CKt. 3qrs. ISlbs. 13 oz. lo ounces. 
(208) Stons 17cwt. 1 qr. 1 1 oi. lo drams. 

(309) IScwt. aqrs. 13 lbs. S oi. to onncea. 

(310) 17toiii licwt Iqr. SIbs. 1 1 oz. to onnces. 
(211) IB tons Ocwt. 3qn. ISIba. toonneea. 
(313) 375cwt. 2qr9. Ist. ISIba. to onnces. 

(213) 47 cwl. ] qr. IStba. 3 oe. to drama. 

(214) 63 CWL Sqts. 5 oi. to drama. 

(215) 54cwt. 3qrs. 18 Iba. 14 oz. to drams. 

(216) Sgcwt. 1 qr. II drs. [o drtuaa. 

(SI7) ITltooB Sqrs. ISlbs. IS oz. 13 diB. tO dramiL 
(319) 4 tons 17civt. Sqrs. 11 Iba. 6 oz. to onncefc 
(319) 17lbg. 6oz. ISdwta, 7 gra. to graina. 
(220) ISllbs. Iloi 17 gra. to gruna. 
(931) 339 lbs. 7dwlB. to pennjncigbls. 

(332) 399 lbs. 9oz. 19 dnls. Sign to grains. 

(333) Slbs. lOoz. 4dw[s. I2grs. lograiiu. 

(334) 17 lbs. 3oz. T dwM. to graina. 
(32S) ISlba. lOoz. H ers,, troy, 10 grains, 

(226) 13 Iba. 7 01. 16fir?.,troj, tOErains, 

(227) 14 Iba. Iloi. 1 grsi., tr<-y, logrHins. 
(Sa8) 46 lbs. 3 oz. 2 (Wis. 2 gfJ. to grnins. 

(329) ISlbs. 9oz. ISdwiB. 13gi3. tograiiu. 

(330) 23 01. 3 act. to acmptes. 

(SSI) 8ot. S drs. 1 Bcr. 9 gra. to graitu. 
(33')) 37 lbs. lOoz. 7 in, 17 gts. to gnina. 

(333) SSoz. tin. 9acT. to graiaa. 

(334) llHL 6po. 4rda. tofeet. 

(335) 13m, Sfur. 9po. 3 fda. to f nehei. 

(336) 42 m. s hr. 13 po. to inches. 
(237) 23111. 7fpr. 171 yda. 2 ft. to incbet. 

(3,18) 175m.3fur.lBFo.57ilB.3ft.6ui.toinch«(. 
(S39) 31 lea. 6 for. 37 po. 1 ft. to foet 



'^43) 13ni.5fur. 171 yds. Sft. to iuchu. 

[244) S m. 3 fur. 4 po. 3 yde. to re«t. 

.249) 13».TdB. fis. ft. 19 a.in. lo g.JDchei. 

:S4B) 3a. 20 p. 121.7^8. 7 & ft. to B. feet. 

;24;) 49e ■. jda. 2 ». A. to ». laches. 

;S48) So. 13p. toi-feet. 

:>49) 17 b. 3r. lip. STi.jdi. SB.ft. 57 i. in. to i. iiicbes. 

:aBO) 1S5». 21 a. yds. to ». feet 

:S91) 15 a. 1 1. IT p. 3 a. ycU. 7 a. ft. to s. inches. 

:a98) lacjds. Scft. 19 0. ID. to cubic inches. 

:253) 117c.yd«. 17cft. 117 c io. to cubic inches. 

|294) 17cyd3. 1001c ID. to cubic inches. 

[S9S) 17 qrs. ebos. 1 pk. S iits. to pinti. 

;296} 12 ids. 4qra. 7 bul. 3 pka. to gills. 

[257) 1B9 qDBrlers of com to quans. 

:26B) 4G7 tuns 3 hhdi. 26 gall. 2 qt*. 1 pt of wins to piula. 

Tweeka Sdsys IThra. 2Smin. totecoDda. 
[260) 35 days Sht). 48m1a. 39 tec. toaecondi, 

[361) 21073 7 balfpsnce to pouiidSi371D4?r farthings lo ponnda 

[262) 7S^S3C3faii)iings toguineaa; 789S73 peace to moidotes. 

[263) 376197 aizpencea to guineae; 86452S gro«ta to crowns. 

[264) 983767 Ot. to cwt. ; 796S35drs. to iiuarters. 
[SS5) 259566 lbs. lo lona; j:<463ti7 oz. lo tons. 
[S66) 7S904469dra. lOf^wt.; G8.'i7S57ilrs. to lODC. 
[267) 2872GgrB.(truy 10 lbs.; 798769 dwts. to Ibi. 
;a6S) 900075grB.ltt(jj)tcllj5.; 980706 gw. (troy) to lbs. 
[269) In 2374Sa inchpB, how many miles, far., ftc? 
[370} In S64L0S(linchcs, bow many fur., po., &o.f 

1) In 982424 feet, how many iKilt!, fur., po., &c.? 

[272) In 870063 feet, bow iiiwiyfiir.,po„ic. 

[273) In 579268S bichea, how many miles, for., po., icc.7 

[274) In 3126749 icchee, bow many miles, fiarn &c.? 

[275) In 200 1 "B yurJs. bow manj leagues, miles, Jcc? 

[276) In '9S7G9073incIica,hawina,ny mileB.fiir gcci 

[277) In 785300 inches, how zniiny miles, fuT., Ac. ? 

[278) In 87053107 inchL's.bow umuy poles, yds., &e.f 
.279) InS6970Sa. feet, bow msjiy acres, roods, &c.f 
[280) In 1760075 B. feel, how muny acres. roodE, Itct 
.281) In 79S014379 a. inches, how masy rooda. Sea. ? 
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(282) In 30007005 s. inches, how many acres, roods, &c.? 

(283) In 917895601 s. inches, how manj acres, roods, &c.? 

(284) In seven hundred millions, seventy thousand, and Bern 

8. inches, how many acres, roods, &c.? 

(285) In 98G877 c inches, how many cubic yds., &c.? 

(286) In 7968543 c; inches, how many cubic yds., &c.? 

(287) In fifteen thousand and five millions, six hundred thoosand, 

three hundred and nine c. inches, how many cubic yds., &c.? 

(288) Reduce 9044 pints to quarters, and 133056 gills to loads. 

(289) In 29336935 seconds, how many weeks, &c.? 

(290) In 16900750337 minutes, how many months, &c.? 

(291) In 2306090 ounces, how many tons, cwt., &c.? 

(292) Reduce 600 half guineas to balfcrowns. 

(293) How many lbs., oz., &c, are there in 721572 grains of gold? 

(294) In 5864542 inches, how many miles, fur., &c? 

(295) In 2771443 seconds, how many weeks, days, &c.? 

(296) In 6709354 inches, how many miles, fur., &c.? 

(297) In 2160000 c. inches, how many loads of hewn timber? 
(2S8). In 760320 inches, how many miles, fur., &c.? 

(299) In 34677 s. yds., how many acres, roods, &c.? 

(300) In 175983 c. inches, how many cubic yards, &c.? 

(301) In 266450 grains of gold, how many lbs., &c.? 

(302) Reduce 174283 grains (troy) to lb& 

(303) In 344612 ounces, how many cwts., &c.? 

(304) In 787312 drams, how many tons, &c.? 

(305) In 247391 inches, how many miles, fur., &c.? 

(306) In 138297 c. inches, how many cubic yards, &c. ? 

(307) In 2099520 c. inches, how many loads of rough timber? 

(308) In 1847638 inches, how many miles, fur., &c? 

(309) In 657918 c. inches, how many cubic yards, &c. 

(310) How many francs, worth 9^. each, are there in £693 lis. 9d.^ 

(311) How many raoidores are there in 64800 fkrthings? 

(312) How many half crowns are there in 83645 dollars, each worth 

4s, 6d.? 

(313) How many lbs. of silver are there in 270 spoons each weighing 
1 oz. 13dwt8. 8grs.? 

(314) How many guineas are there in £567? 

(315) How many times will a wheel, 3:^ yds. in circumference, turn 
round between London and York, a distance of 198 miles? 

(316) How many tons, &c, of iron are there in 197 bars^ each 
weighing 3 qrs. 8 lbs.? 



manj seconds are there in 25 jears and 25 days ? 

(318) If a piece of waste land contain 24 acres, and 17 a. 3 r. be 

enclosed, how many perches are there in the remainder? 

(319) Supposing a man to step 2 ft 6 in^ how many steps will he 

take in a mile? 

(320) At the International Exhibition £2857 15«. was received in one 

day by shilling admissions; how many people most be ad- 
mitted by payment on a half-crown day to make up the same 
amount? 

COMPOUND ADDITION. 

Add together 

(321) £27 198. I^d., £9 Os, 6^., £184 Bs, OjJ., £78 135. llfd^ 

£1065 12& 8^, and £6976 7s. 5|d: 

(322) £113 St. 8^., £36 14«. 7j<f., £7008 I5s. ^., £5 19«. llfd, 

£2647 8«. 6^., and £79 ISs, 9^ 

(323) £7 Ss. l|<f., £156 17«. lOd, £43 4^. 7^1, £1068 12^. 4d. 

£975 198. 5|<2., and £7822 6<. 2^. 

(324) £3507 13«. 8d, £6 14«. 7^^, 5«. lO^d., £33 I8s. (^., £144 17«. 5d., 

and £27 4«. 10j(f. 

(325) £200 7s. 2d, £41379 8«. 9jd., 13«. 9^ £46 Oa. 7^, 

£1008 19«. 2jd, and £2 4«. Ud. 

(326) £97 f8. Id., £168 17«. 4^, £9 10«. lid, £7883 98. lOfd., 

£66 14«. 7jd., and £111 15«. Bd. 

(327) £17 lltf. 7jd., £128 15«. 8^., £372 U. 3d, £1234 98. 4|d, 

and £2579 2«. 2^. 

(328) 1 7 cwt. 23 lbs. 7 oz. 14 dra., 1 qr. 8 lbs. 5 drs., 6cwt 3 qrs. 13 oz. 4drs., 

12 cwt. 3 qrs. 17 lbs. 8 oz. 15 drs., 10 lbs. 15 oz., and 
19 cwt. 2 qrs. 6 lbs. 1 oz. 7 drd. 

(329) 167 tons 4 cwt. 1 qr., 2 tons 7 cwt 15 lbs. 9 oz., 18 cwt 3 qrs. 

12 lbs. 15 oz. 14 drs., 794 tons 2 qrs. 11 lbs. 10 oz. 9 drs., 
27 lbs. 11 oz. 15 drs., and 85 tons 13 cwt 3 qrs. 6 lbs. 8 oz. 
2 drs. 

(330) 715 tons, 8 tons 24 lbs., 3 qrs. 7 drs., 19 cwt 19 lbs. 13 oz., 

2 qrs. 11 oz. 15 drs., and 17 cwt 8 lbs. 

(331) 17 lbs. 7 oz. 17 dwts. 21 grs., 8 lbs. 11 oz. 6 dwts. 14 grs., 

13 oz. 4 grs., 15 lbs. 9 oz. 12 dwts. 9 grs., 14 lbs., and 
15 dwts. 23 grs. * 

(332) 9 oz. 12 dwts., 29 lbs. 18 dwts., 6 oz. 5 dwts. 22 grs., 

17 dwts. 19 grs., and 12 lbs. 8oz. 
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(333) 
(334) 

(335) 



(336) 

(337) 
(338) 



37 po. 3 yds. 1 ft. 11 in., 12 po. 3 yds. 10 in., 15 po. 3 Id., 

9po. 4yds. Tin., 3po. 1 in. and 2po. 3yds. 2ft. 3 in. 
14 m. 5 fur. 17 po. 2 yds. 1 ft. 6 in., 133 m. 33 po. 4 jd&« 

1 for. 24 po. 5 yds. 6 in., 7 far. 36 po., 3 m. 1 yd., and 

43 m. 7 fur. 31 po. 1yd. 1ft. 6 in. 
259 m. 7 fur. 37 po. 4 yds. 9 in., 3 m. 1 fur. 8 po. 1ft, 3 in., 

40 m. 6 fur. 20 pa 5 yds. 2 ft., 17 m. 20 pa 4 yds. 4 in., 
175 m. 4 fur. 14 po. 5 yds. 1 ft. 8 in., and 3 m. 3 fur. 17 po. 

2 yds. 
37 p. 13 8. yds. 7 s. ft. 85 s. in., 22 p. 21 s. yds. 1 s. ft. 60 s. in., 

5 p. 26 s. yds. 4 s. ft. 99 s. in., 17 p. 27 s. yds. 5 s. ft. lis. in., 

9 p. 24 s. yds. 8 s. ft. 5 s. in., and 33 p. 19 s. yds. 3 s. ft. 36 8.in. 
125 a. 3r. 18 p. 25 s. yds., 2 r. 22 p. 19 s. yds., 13 a. 1 6 p. 288. yds., 

407 a. 1 r. 7 p. 23 s. yds., 18 a. 27 s. yds., and 37 p. 248. yds. 
37 r. 33 p. 23 s. yds. 7 s. ft 121 s. in., 21 r. 25 p. 17 s. yds. 48.ft 

92 8. in., 56 r. 9 p. 28 s. yds. 8 8. ft. 101 s. in., 17 p. 

30 s. yds. 68. ft. 9 8. in., 7 r. 15 8. yds. 3 s. ft. 72 s. in., and 

38 p. 19 8. yds. 1 s. ft. 3 s. in. 
17 qrs. 5 bus. 1 pk. 2 qts., 9 qrs. 7 bus. 3pks. 1 gaL Sqts., 

125 qrs. 2 bus. I qt., 2 pks. 1 gaL 3 qts., 27 qrs. 6 bus. 3 pks., 

and 5 qrs. 3 buls. 1 pk. 1 gal. 2 qts. 
12 Ids. 4 qrs. 7 bus. 3 pks., 27 lbs. 3 qrs. 5 bus., 37 Ids. Ibns. 2 pks., 

44 Ids. 2 qrs. 6 bus. 1 pk., 7 Ids. 2 qrs. 3 bus., and 1 qr. 2 



(339) 



(340) 



Note^-^An exercise in compound addition is ^ven, with few excep- 
tions, to every candidate for the English Civil Service. The foUowing 
is a specimen of the papers used in examinations not competitive. 
Those used in competitive examinatious are of the same character, bat 
of greater length, containing twelve colunms instead of six. 

The time allowed is half an hour. 

It is very important that the addition should be quite correcU and 
additional credit is also given for rapidity. 
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COMPOUND SUBTRACTION. 

Find the difference between tbe following quantitiei : — 
(34t) £1347 6». 2iJ. and £928 17(. Sid. 

(342) £1052 l;is. 7JJ. nnd £761 18.. IC^ 

(343) £739 Ii. 6d. and £650 9s. 5^ 

(344) £543061 12i. i^d. and £18921 ISj. 3^ 

(345) £30608 14j. Sd. and ^27876 161. 7d, 



pi^ V|» >sdt. itt. nift. niK. sj^ wqft. is^ !■, 

«f«. «ldft, Tik. »^. lm.mt*^My^*m.M 

PH> MM. Ste^ BJK Ijfc Bft. «m. BSK S(^ tjkl 

1^ M9» S]«i. Cm. ;aK V^k. SM.lri,al 

Sn. :fac Hi*. ipL it. cm. 

«a. CSk. »)*. Sj^ 2£.. Cb. Mr*- *3^ i 
mm. «feK. Mfk. 9;^ 1 S. Cb, ad 3 K Sfan ITp 

ay*. 

*r- «>■}*■ «B.fc.»>.m. i;^ Z7i.j4b. &*.&. Ilt.lii 

•f- »■■.?*.«■■*. a« ■.Minp.wi.j*. XB.L mU 

(*»> tSSa.fc.U^»I.J*.SK.K>*9a-j^Um.lCvLBa.jk 
4Va.lE.7p.ai.7*.Ua.Es.;*,^3Tp.94klk 

<W>IVc. MF- nLTiL7c.ft.IHa.B..HE.«S|Ll7a.;4a.4IL 
» ■. B., Mt « p. i9&;*. Scft. IM •. B 

M|L Ucffa. I«.ft. 31. B. 
(S39) 17^ SbB. lift. «9>~ »*» 7fc-- »»fa. ted. H 

USqn. StH. l^Ifftl. IpL 3lf»^n r^thn.i^ 

m>asr%. Sin. IfL leaLl^. i 

(MO) ItLb. 4<in. TbB.>pka^*7tk)L37i.Stv,3TMi. 1lMl,t]i 

Mliiia^n. Sbn. I fL, T I4& S qn. 3 bos.. «cd I ijr. 3 ;tl 
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(^346) 54 tons Scwt I qr. 1 7 lbs. and 9 tons 16cwt 3qr8. 22 lbs. 

(347) 17 tons 8 cwt 1 qr. 23 lbs. 7 oe. and 12 tons 9 cwt. 3 qn. 

22 lbs. 9 oz. 

(348) 19 cwt 2qr8. 13 lbs. 10 oz. 14drs. and 11 cwt. 2 qrs. 23 lbs. 

12 oz. ISdrs. 

(349) 57 lbs. 4 oz. 9 dwts. 18 grs. and 35 lbs. 9 oz. 16 dwts. 15 grs. 

(350) 13 lbs. 7oz. 15 dwts. 7 grs. and 11 lbs. 10 oz. 12dwta. 20 grs. 

(351) 169 lbs. 6oz. 14 dwts. 1 7 grs. and 83 lbs. 7 oz. 15 dwts. 20gi& 

(352) 13 m. 6 for. 35 po. 3 yds. 1ft. 6 in. and 1 2 m. 38 po. 4 yds. 

(353) 35 lea. 4 fnr. 23 po. 4 yds. 1 ft. and 28 lea. 5 far. 89 po. 5 yds. Gio. 

(354) 56 a. 2 r. 34 p. and 48 a. 3 r. 38 p. 

(355) 3 r. 28 p. 27 s.yds. 7 B. ft. and 1 r. 39 p. 29 s. yds. I s. ft. 36 8.io. 

(356) 23 Ids. 2 qrs. 5 bus. 3 pks. and 18 Ids. 2 qrs. 6 bns. 

(357) A ship with its cargo Is worth £21456 Ss. 9(f., the valae of tlM 

ship is £4978 \9s. lOd,; find the value of the carga 

(358) What sum added to £1367 17«. 4^d, will make £1500? 

(359) The receipts from an exhibition are £2007 I7«. ; what will be 

the profits after allowing £1400 17«. 9d, for expenses? 

(360) A person whose rental is £1157 9s, Sd., has to pay interest on 

mortgages to the amount of £439 lOs, a year; how mach maj 
he spend in the year so as to put by £220? 



COMPOUND MULTIPLICATION. 

Multiply 

(361) £4238 6*. 4|<f. by 7; £24273 7«. i^d. by 9. 
(262) £9479 7*. 5^rf. by 8; £639 7«. S^. by 28. 

(363) £129 17*. 10|<f. by 108; £3509 1». 2^^. by 39. 

(364) £213 48. 5jd by 121; £4156 11«. 6^. by 620. 

(365) £279 13«. 3|rf. by 58; £317 9*. 6|rf. by 184. 

(366) £173 15«. Ijrf. by 157; £7053 Us. 6jJ. by 52. 

(367) £107 10«. llld. by 217; £7321 2«. 9|rf. by 97. 

(368) £539 4s. 8^. by 416; £219 \7s. 8|rf. by 725. 

(369) £35 15*. 8|rf. by 26; £97 8». 2jd by 67. 

(370) £17 11*. 10|d. by 135; £29 I7s. 0|d. by 140. 

(371) £19 13«. 7^ by 137; £1763 7». lljrf. by 1119 

(372) 3 tons 17 cwt. 27 lbs. 11 oz. by 76. 

(373) 5 tons 3 cwt. 2 qrs. 4 Iba by 39. 

(374) 4 cwt. 3 qrs. 15 lbs. 7oz. 11 dra. by 125. 

(375) 27 lbs. 7 oz. 13 dwts. 23 grs. by 75. 

(376) 7 fur. 23 po. 4 yds. 2 ft. 8 in. by 106. 
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(378) 108a. 3r. 84 p. by 93. 

(379) What is the weight of 27 bars of gold, 10 of which weigh each 

2 lbs. 3 oz. 17 dwts. and the others each 3 lbs. 20grs. 

(380) A man owes £137 17«. to each of 5 cre'ditors, £23 7«. lOd. to 

each of 3 others, and £41 6«. Sd. to each of 4 others; at the 
same time 6 debtors owe him each £107 13«. 4d., 2 others 
£84 10s. each, and 5 others £30 3«. Sd, each. How much 
will he have after settling his accounts? 



COMPOUND DIVISION. 

Diyide, and prove by multiplication 

(381) £2396 7«. 6d. bj 6; £2682076 2s. Sd, by 12. 

(382) £4367074 U. by 72; £2 2«. 6rf. by 17. 

(383) £691 28. l^d. by 93; £3059678 17». Id. by 133. 

(384) £2146/3 3*. 3|rf. by 521; £3509768 16«. Id, by 133. 
(386) 21 tons 12 cwt. 1 qr. by 64; 5 yds. 2 ft. 11 in. by 12. 

(386) By what number must 4 cwt. 2 qrs. 8 lbs. be multiplied so as to 

make 40 tons ? 

(387) "What sum of money will be required per week of 7 days to pay 

8 companies, each consisting of 95 men, at Is. l^d. a day 
per man? 

(388) What length added to itself 58 times will make up 2665 m. 2 fur. 

31 po. J yd.? 

(389) There are 2179 hackney carriages in London, which earn on an 

average 14«. a day each; what is the gross amount expended 
on these vehicles in a year? 

(390) How much time, in the course of 33 years, will a person who 

rises at 5 o'clock in the morning gain over another who rises 
at 8 o'clock, supposing both to go to bed at 10 o'clock at night, 
and reckoning 365 days to the year? 
Multiply 

(391) £35 17«. 6|<f. by 39i (392) £17 7*. 9|</. by f 
r393) £29 6«. ll|d by 17|. (394) £45 14*. 7^d: by 3f. 

Divide 
(395) £109 13«. A^d.'hj Ij. (396) £9075 11*. 2d by llf. 

(397) £914 78. 6irf. by 4f. (398) £6484 9«. lOfrf. by 8 J. 

(399) By what number must £28 15*. 9|(/. be multiplied to make 

£32 IBs. Id? 

(400) By what number must £42 16«. 4|</. be divided to give 

£27 10». ^d, for the quotient? 
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REDUCTION OF FRACTIONS. 

Find the yalne of 

(401) J of a shilling; |of£l; ^ of 6*. lOrf. 

(402) 8f of £5; ^ of £4 10«.; fj of £6 13«. 

(403) 8^ of £l 11«. 6d; 1^ of 5«. S^d.; ^ of a guinea. 

(404) II of £140 3«. 6<f.; ^ of 21«. ; 2li of a moidore. 

(405) £1 Us. 6d. + lf ; ^of £8 8*. 5JJ.; ?^ of 1^ of ^ of 27«. 

(406) I of £1 + f of £2 10«. 2c/. + 2| of 16*. 

(407) j'^j of £l + f of a guinea -t- '^ of a shilling + ^ of a halfpenny. 

(408) f of £l + f of a guinea + sfg of 6s. Sd, + ^ of half-a-crown. 

(409) if of a shilling + JJ of half-a-crown + § of £I + 1 of a gainea. 

(410) 3| of £1 + 9f of a shilling + 2^ of a penny. 

(411) I of 3 guineas + f of 5». 6rf. + 1 of | of 5d, 

(412) If of 3j of a moidore + 1 of 13«. 4rf.-f of If of 6*. Sd. 

(413) ^ of £7 4«.-^ of £1 6«. 8<f. + j|?y of £2 17*. 3^. 

(414) I of f of a crown + f of if of a shilling. 

(416) f of £1 + ^ of a guinea + |H of 6s. 8d + ^ of a crown. 

(416) f of a ton; f of a lb. troy; 1^ of 2 tons 11 cwt. 1 qr. 6 lbs. 

(417) 3| of 3 cwt 3qr8. 21 lbs. 1 oz. 5drs.; 5| of 11 stone 6 lbs. 

(418) fof 27po. 2ft. ; 10^ of 3a. 3r. 3p. 
(419)jf of a cwt. + 8|lb8. + 3^ oz. 
(420^7^ of 1 ■to^ 19 cwt. - 5| of 3 qrs. 8 drs. 
(421) j^-of a. mile— f of a fur. + ^ of a pole. 
(4^2) <^ of an acre + 2| acres— 1| of an acre. 

' Reduce . \ 

(423) ^IdL'to.t^e fraction of a crown; 2«. 6^. to the fraction of 1«. 6d 

(424) 9«:,l0(ito the fraction of £l ; 7«. lO^d. to the fraction of £l. 

(425) £1 78. to the fraction of 30«. ; £7 4s. 3d. to the fraction of 

£21 12s. 9d. 

(426) £5 16s. Ad. to the fraction of £16 8s. Sd.; £7 17«. 6dL to the 

fraction of 9 guineas. 

(427) £4 12s. l^d. to the fraction of £1 9s. 3|J.; £l| to the fractionof 

1| guineas. 

(428) 17s. 6d. to the fraction of £lOO; £7 9s. 6d. to the fraction d 

£13 14s. 6d. 

(429) £8 9s. Sd. to the fraction of £21 12s. 9d. 

(430) 2| half-guineas to the fraction of 10s. 11^ 

(431) £11 6s. 5d. to the fraction of £10 5s. Ad, 
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<433) 3 qrs. 14 lbs. to the fraction of 1 ton 4 cwt. 14 lbs. 
<434) 19 lbs. to the fraction of 2 qrs. 5 lbs. 8 oz. 
<435) 5 yds. 1 ft. to the fraction of a mile. 
<436) 5j s. yds. to the fraction of If p. 
^437) 6 a. 1b. 4 p. to the fraction of 2| b. 

(438) 3 wks. 6 d. 16 hrs. to the fraction of 4 wks. 

(439) What fraction is £\ of 12«. 4|<i.? 

(440) What fraction of half-a-crown is f of 6*. 8d.? 

(441) What fraction is f of £1 of I J of £3 58,? 

(442) What fraction of 2 cwt. is 3 qrs. 4 lbs. ? 

(443) What fraction is || of £17 28. 3d. of £58 58, Hd,? 
Express 

(444) A of 3 qrs. 4 lbs. as the fraction of 1 cwt 

(445) ^ of 8 oz. 3 dwts. 1 gr. as the fraction of 5 lbs. 5 oz. 

(446) 7f of 3 A. 2 B. 5 p. as the fraction of 15| a. 

(447) 1 s. yd. 2 s. ft. 36 s. in. as the fraction of 2 s. ft. 5 s. in. 

(448) 3f of 4«. IdL— I of If of 4«. 2d. + || of £6 58, to the fraction of 

$ of 1 5 guineas. 

(449) f of £3 78. 6d, + 1 of | of 4j guineas to the fraction of £2. 

(450) il- of {^ of £1 -^ of l8,} to the fraction of £l 6s. 

REDUCTION OF DECIMALS. 

Find the values of / 

(451) •75of£l; '16875 of £l. *- 

(452) '375 of a guinea; 2*878125 of £l. I'^'l '•//:: * " v'"}'' j 

(453) -03125 of £25; 7*345 of £l. L^^v^ »<^iji^/>.. 
(464) 6*25 of es. 8d.; 7*125 of 3j guineas. V ^y^-, --"'.'^^•/ 

(455) 2 0875 of £l ; -0425 of £100. ^''^I > J' vV"' 

(456) 2 625 of £l ; '432 of 13*. 4d, ^ ""^ 
(467) 12*875 of £3 5». 6(f.; 27*25 of 2«. 4d. 

(458) 1*05625 of 6s, 8</.; 1*005 of 15 gumeas. 

(459) 8*9485 of £13 128, ; -82525 of lOs. 2d, 

(460) 300725 of £33 17*. Id,; 7*675 of 13«. 8<f. 

(461) *000895 of 3 moidores; 2*375 of a ton. 

(462) '03234 of a guinea; '8473 of a cwt. 

(463) 3*1 75 of 3 tons 8 cwt. ; 3*625 of a cwt. 

(464) 4*106 of 9 cwt. 1 qr. 21 lbs.; 5*128 of 7 cwt. 2 qrs. 

(465) -7 of 8 furlongs; 19*625 of 4 furlongs. 

(466) 1115 of 3 acres; 3 3125 of 8 wks. 4 d 2hrs. 

(467) 2*35 of 3*.; *0138 of £4 145. ed. 
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(468) -383 of £1; l-6?4dof27«. 

(469) *063 of 500 guineas; '16^ of 2| miles. 

(470) 1-304 of £1 17». Gd.; 2-3l6of£l 105. 

(47 1) '375 of a guinea + 2*1875 of a crown + '3 of 7«. 6d. 

(472 ) '321 1 of a guinea + 1 of a crown + -6926 of a shilling. 
(273) -68126 of £l + '375 of 13«. Ad, + -605 of £3 2s. 6<i. 
(474) -634375 of £l + -025 of 25«. + 2-05 of a shilling. 
1(475) 1-125 of a moL + 44*045 of lli<i.--0625 of 7«. 6dL 

(476) -175 of a ton + '195 of a cwt. + -145 of a quarter. 

(477) '573 of an inch + -751 of a yard. 

(478) 3-625 of £l + 9-428571 of a guinea.--^ of 6<. 9d 

(479) -685 of 6«. 8A--54635 of a moi. + -796135 of £2 10a. 

(480) 4-39845 of £5 + 1-875 of £\ 10*. -3-9825 of 7j crowns. 
Reduce 

(481) 18«. 8^ to the decimal of 2«. 2d.', Is, 2d. to the decimal d 

I2s, S}d, to 4 places. 

(482) £2 Us, 6|d to the decimal of £1 10«.; 9s, ^d. to the dednil 

of £l. 

(483) 17«. 6d, to the decimal of £100; 15s. 5^ to the decimal of £L 

(484) Ss. \l\d, to the decimal of a guinea; | of a crown to the deeinil 

of 21«. 

(485) 7«. 3|(/. to the decimal of £1; 7«. 10^ to the decimal of £5. 

(486) f of half-a-crown to the decimal of £3; £27 10«. Id. to tb 

decimal of £40 5^. 

(487) 3 cwt. 2qrs. 14 lbs. to the decimal of a cwt.; 6|cwt. to fb 

decimal of a ton. 

(488) I of 51 tons 9 cwt. 3qrs. to the decimal of 5 cwt Sqrs. 

(489) 2 tons 12 cwt. 3 qrs. 16 lbs. to the decimal of 2 cwt. Sqrs. 4 On. 

(490) 8 lbs. lOoz. 4 dwts. to the decimal of 12 lbs. 

(491) 2 oz. 3 dwts. 18 grs. to the decimal of 4 oz. 3 dwt. 8 grs. 

(492) 5| inches to the decimal of J of a mile; 2 b. 4p. to the dedml 

of IK. 10 p. 

(493) 6 furlongs to the decimal of a league; 3 b. 10 p. to the dedmil 

of 2| acres. 

(494) 5|pk8. to the decimal of 3| quarters; 27| gallons to the dedmil 

of 6| qts. 

(495) 2| of ^ of 40 yds. to the decimal of | of 2 miles; 3 bns. 1 pL to 

the decimal of a load. 

(496) 2 yards of land, 21 a. 955 s. yds. 6 s. ft. 116 s. in. to tl» 

decimal of 4 yards of land 26 a. 752 s. yds. 3 s. ft. 36 8. in. 

(497) Express the difference between f of a guinea and { of £1 as tb 
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^498) Ezprefis | of a crown -f | of a shilling as the decimal of 7«. 
^499) Express ^ of -375 of ten shillings + } of half-a-crown— f of a 
shilling as the decimal of a poond. 

^500) Find the valne of -428571 of £15 + f x -1 of J of £1 12«. + ^ ofSd,, 
and express the result as the decimal of £20. 



PRACTICE. 
Find the value of 
<501) 4084 articles at 28, %d. each; 3728 articles at 15«. each. 
<502) 1035 articles at 6«. Sd. each; 9272 articles at 16«. 6d. each. 
<503) 7804 articles at £l 7«. Gd each; 5842 articles at £\ Ss, each. 
<504) 6554 articles at £7 I3s, 4<f. each; 2864 articles at £13 18«. Sd. 
each. 

(505) 435865 articles at £1 IBs. S^. each; 90748 articles at £19 7«. 2ldL 

each. 

(506) 217^ yards of lace at £2 17«. 7|d per yard. 

(507) 28 cwt. 14 lbs. at 12«. 2d. per cwt 

(508) 30 cwt 2qrs. 14 lbs. at £l 17«. 5<f. per cwt 

(509) 7 cwt 3 qrs. 21 lbs. at £6 14«. Sd. per cwt 

(510) 3 tons 16 cwt at £7 15«. Sd. per ton, 

(511) 4 tons 5 cwt 3 qrs. at £8 10«. per cwt 

(512) 15 tons 19 cwt 3 qrs. 16 lbs. at £2 \2s. Sd. per cwt 
(613) 7 cwt 1 qr. 16 lbs. 12 oz. at £3 7«. 2d, per cwt 

(514) 3 qrs. 20 lbs. 10 oz. 4drs. at ISs. Sd. per quarter. 

(515) 5 cwt 22 lbs. 14 oz. 8drs. at£l7 6«. per cwt 
(616) 72 cwt 3 qrs. 17 lbs. at £7 4«. Sd, per cwt 

(517) 7 cwt 1 qr. 15 lbs. 8oz. at £17 0». 9rf. per cwt 

(518) 25 tons 3 cwt 14 lbs. at £73 Ss, Sd. per ton. 

(519) 39 cwt 1 qr. 20 lbs. at £6 2«. Sd. per Cfrt 

(520) 3 tons 18 cwt 3 qrs. 12 lbs. at £2 17«. 9d per cwt 

(521) 13 cwt 3 qrs. 17 lbs. at £22 Ss. per cwt 

(522) 19 cwt Iqr. 13 lbs. at £2 11». 4cf.percwt 

(523) 9 tons 11 cwt. 2 qrs. 21 lbs. at £10 1 is, 4d, per cwt. 

(524) 14 cwt 1 qr. 17 lbs. at 16«. 3c?. per quarter. 

(525) 56 tons 15 cwt 2 qrs. 21 lbs. at £l 4s, 4d. per cwt 

(526) 15 oz. 6dwts. 17grs.at5«. 1 Otf. per ounce. 

(527) 7 oz. 14dwts. 21 grs. at £2 13«. 4d. per ounce. 

(528) 3 lbs. 5oz. 14 dwts. 12gr8. atl7«. 6d per ounce. 

(529) 5 lbs. 9 oz. 7 dwts. I2grs. at£3 17«. 10(/. per ounce. 

(530) 11 lbs. 6 oz. 15 dwts. 11 grs. at £7 15«. Sd. per pound. 
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(531) 9 yds. 2 ft. 10 in. at 5s, 7|rf. per yard. 

(532) 11 miles 3 fur. 55 yds. of railway at £3500 per mile. 

(533) 329 yds. 3 qrs. 2 nls. at £l Os. lOd. per yard, 

(534) 23 A. 3 b. 5 p. at £2 13«. 6d. per acre. 

(535) 48 sq. yds 8 sq. ft. 114 s. in at £5 15s. per s. yard. 

(536) 17 a. 3 r. 15 P. at £37 10«. per acre. 

(537) 3 a. 1 r. 14 p. at £125 per acre. 

(538) 35 A. 2 b. 30 p. at £30 Is. 8d per acre. 

(539) 25 A. I B. 10 p. at £42 2s. Ad. per acre. 

(540) 2 B. 19 P. 12 8. yds. at £80 135. Ad per acre. 

(541) 22 qrs. 6 bus. 3 pks. at £2 Ss. per quarter. 

(542) 9 qrs. 2 bus. 1 pk. at £2 169. 8t/.. per quarter. 

(543) 34 c. yds. 3 c. ft. 288 c. in. at £3 6«. 9d. per c. yard. 

(544) What will be the dividend on £1740 5«. at 14ff. 2d. in the 

pound ? 

(545) What will be the dividend on £1430 128. at IBs. 4(1 in the 

pound? 

(546) Find the cost of 2 cwt. 1 qr. 10| lbs. of soap at Ss. 9d. per stone. 

(547) Find the amount of a man*s wages for 3 wks. 4 d. 8 hrs.at 

es. Sd. a day, reckoning 10 hrs. to the day. 

(548) Find the dividend on £7352 ISs. Ad. at \2s. 6rf. in the pound. 

(549) What will be the rent of 67 acres of land for 2 years and 9 

months, the yearly rent of the acre being £2 5*.? 

(550) What will be the dividend on £2734 16*. 8<f. at 9«. 4|rf. inthe 

pound? 

(551) What will be the dividend on £2468 at 15*. 6rf. in the pound? 

(552) Find the cost of digging a trench the solid content of which is 

5755 c. yds. at lbs, 7|<f. per cubic yard. 

(553) How much will a creditor receive on a debt of £2485 at I7». 91^ 

in the pound? 

(554) How much will the creditors lose by receiving 8«. 10|dL in the 

pound from a bankrupt's estate who owes £4970? 

(555) What must a person whose property is rated at £430 14*. con- 

tribute to a poor rate of \0d. in the pound? 

(556) How much will 13 cwt. 3 qrs. 11 lbs. of sugar cost 2X £2 6<. 8dL 

per cwt.? 

(557) What will be the dividend on a debt of £2574 15*. at 13«. 5dL in 

the pound? 

(558) Find the value of 105 pockets of hops each weighing 1 cwt 1 qr. 

8 lbs., at £4 \2s. 6d ner cwt. 
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) Find the Talae of 1 5 silver plates each weighing 7 oz. 1 1 dwts.'6 grs., 

at 6«. ScL per oance. 
) Find the valae of 70 bales of cotton, each weighing 1 cwt. 1 qr. 

21 lbs., at £2 38. l^. per cwt 
) An officer's pay is 12«. Sd, a day; how much is that in a 

year? 
) A bankrupt owes £25962 10s. What must his assets be wortli 

in order that he may pay 7«. 1 \^ in the pound? 
) Find the lan4 tax on a rental of £135 17«. 6d. at Is. Sd, in the 

pound. 
») How much income tax will a person whose income is £775 1«3«. 

pay in three years at 14d in the pound? 

SINGLE RULE OF THREE. 

)) If 17 yards of cloth are worth £6 3«. Sd., what is the value of 

68 yards of the same? 
') If 1 bushel costs 59. I0d.f how m^ch can I buy for £27 58. 5d.? 
\) If a ton of potatoes costs £7, whac will be the price of 24 lbs.? 
I) A man walks 17 miles 1650 yards in 3 hours 45 minutes ; what is 

his rate per hour? 
)) How many yards of linen at is. Id. per yard must be given in 

exchange for 125 yards of cloth at 17«. i^d. per yard? 
I) If 7 cwt. 3 qrs. 17 lbs. 8 oz. cost £2 5«., how much will 

1 ton II cwt. 2 qrs. 14 lbs. cost? 
If 5 oz. 7 dwts. 12 grs. cost £5 7«. 6d., how much will 1 lb. 

cost? 
i) A train which travels at the rate of 25 miles an hour is 

4hrs. SOmin. going from London to Birmingham; at what 

time will a train which leaves London at 2 p.m., and travels at 

the rate of 30 miles an hour, reach Birmingham? 

4) If 5 gallons of oil cost ISs. 4d., find the cost of 13 gals. 3 qts. 1 pt. 

5) If the carriage of 16 cwt. 3 qrs. 7 lbs. for 105 miles cost £l 1 5s., 

how much will the carriage of 2 cwt. 1 qr. 17 lbs. cost for the 
same distance? 

6) The cost of making a railway 27f miles long was £97125 ; what 

was the cost per mile? 

7) A bankrupt's debts amount to £1864, and his assets to £699, 

how much will his creditors receive in the pound? 

8) A man working 6 hours a day can finiiih a piece of work in 

7| days; how many hours a day must he work to finish it in 
5 days? 
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(579) If 5 shillings worth of copper weighs 4 lbs., what will be the 

weight of 9 guineas worth? 

(580) If a man walks 4| miles in an hour and twenty minutes, hov 

long will he be walking 17| miles? 

(581) A bankrupt's debts amount to jf4586 8<., and his effects to 

3822 guineas; how much will his creditors recelTe in the 
pound? 

(582) A bankrupt pays a dividend of 6«. Sd. in the pound; what is the 

loss of a creditor to whom he owes £750? 

(583) If 48lbs. of potatoes can be bought for 3s., how much will a ton 

of potatoes cost? 

(584) If a horse trots 23| miles in 2j hours, what is his rate per hour? 

(585) If 4| cwt. of sugar costs 21 guineas, what must be paid for 

195^ lbs.? 

(586) How many aeres will 34 men reap in the time that 10 men are 

reaping 23 acres? 

(587) A fortress is provisioned for 3 weeks, at the rate of 15 os. a day to 

each man; if only 10| oz. are served out daily to each mio, 
how long ean the place hold out? 

(588) If a labourer's wages for 17| days amounts to £2 As, 4jdl, whit 

will be the amount of his wages for 68| days? 

(589) How many yards of cloth can I buy for £20 6<. 8d,, if 3 English 

ells cost £3 Ss. 4d, 7 

(590) A bankrupt's assets amount to £225, out of which he pays 5f. in 

the pound on half his debts, and As, in the pound on the other 
half; find the amount of his debts. 

(591) A broker sells £8640 stock; how much will his eommissioa 

amount to at 2s. 6d. per cent. ? 

(592) K 12^ oz. troy cost £12 8s., how much will lOjflbs. cost? 

(593) If a man walks 6| miles in 1| hours, in what time will he walk 

16j[ miles? 

(594) If 2j tons can be carried 76 miles for 19«., how far ought 19 cwt 

to be carried for the same? 

(595) If I lend a friend £234 13«. 4d, for a year and a half, for bow 

long ought he to lend me £176 to return the favour? 

(596) A railway train travels | of a mile in 18 seconds; how many 

miles an hour does it travel at this rate? 

(597) What will be the income tax on £945 17«. €d at 1442. in the 

pound? 

(598) A bankrupt's effects amount to 2548 guineas and hia debts to 

£3057 12«.; how much will his creditors receive in the 
pound? 
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<599) What will be the lucome tax on :ei405 15«. Ujd^ at U. 4(L iu 
the pound? 

(600) Convert 44 lbs. 11 oz. 11 dwts. 16 grs. troy into avoirdupois 

weight. (1 lb. troy : 1 lb. avoirdapois:: 144 : 175.) 

(601) If d|lb8. 006t 2«., how much will 54 owt. 2 qrs. 7 lbs. of sugar 

cost? 
<60a) A hawker bays 275 yards of cloth for £91 I3«. Ad,; for how 
moch must he sell 7 English ells so as to gain at the same 
rate:S20 6s, 8d. on the whole? 

(603) What is the income corresponding to an income tax of 

£108 U. 4|<f., at the rate of 9<f. in the pound? 

(604) If the price of 3 bushels of wheat is 16«. 9d,, find the price of 

12 qrs. 2 bus. 1 pk. 

(605) If 16 Napoleons are worth £12 14«. 8d, what is the value of 

105 Napoleons? 

(606) A person who values his property at £3500 insures half of it at 

5«. 6<l. per ceut and half at 49. 6d per cent; how much does 
it cost him? 

(607) ]?ind the income corresponding to an income tax of £50 7$, Id, 

at 5(1 in the pound. 

(608) A rate of U. 5d in the ponnd is levied in a county whose rate- 

able rental is £360817 10«.; find the amount produced. 

(609) If a pocket of hops, weighing 1 cwt. 3 qrs. 12 lbs., cost £7 3<., 

what is the price per cwt ? 

(610) The^shares of a given railway are at 59| when consols are at 93j; 

what should be their value when consols are at 71} ? 

(611) A coach travels 9 miles an hour, and a railway train goes 23 miles 

while the coach goes 11} how much time will be saved on a 
journey of 138 miles by taking the train instead of the 
coach? 

(612) If ^ cwt cost £14 6«., what must be paid for j^ of a ton? 

(613) If £59 10«. will buy 25 cwt 2 qrs. of sugar, how much will 

£6 14f. 2d, buy? 

(614) If the penny loaf weighs 5 oz. when wheat is at 62«. the quarter, 

what ought it to weigh when wheat is at 64«.? 

(615) If by paying down £70 17«. 6d. a person becomes entitled to 

£2 98. Id, a year, what income would he have by paying 
down £2151 17«. SdL in the same way? 

(616) If the tax on an income of £1132 amount to £136 XSs, 8<f., what 

is it in the pound? 

(617) If the carriage of 107 cwt 10 lbs. cost £37 9«. I^y what would 

the carriage of a ton cost? 

O 
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(618) What is the income of a person who pays an inoome tax of 

£77 Is, dfcL when the rate is lOd, in the poand? 

(619) How many yards of cloth, worth Ss, 7^, a yard, most be giteniD 

exchange for 935} yards, worth 18«. l|dL per yard? 

(620) If a rental of £8050 per annum be charged with a land tax it 

11& 5d, per £100, what will be the net income? 

(621) If when wheat is at 11«. 3d, the bushel, the sixpennjloaf weigli 

28 oz., how much should it weigh when wheat is at 84c the 
quarter? 

(622) lf}f of acwtbe worth£7 3«, what will be the value Of ^ of t 

ton? 

(623) When the income tax was 7d, in the pound a person fNud 

£24 78, Sd.; what additional snm does he paj when the 
income tax is IGd. in the pound? 

(624) Gold of the value of £423267 arrives from Australia ; what is its 

weight, the price being £3 18«. per ounce? 

(625) A grocer buys half a ton of sugar for £30, and sells it9tl^ 

per lb., how much does he gain? 

(626) If 3| lbs. of tea cost ^ of £l, how many pounds may be bought 

for£lli|? 

(627) If I of a ship be worth £220, what is the value of ^ of ^ 

same? 

(628) If a cask of wine containing 84 gallons cost £112 5«., how moek 

will be gained by selling it at £1 Us, 6d, per gallon? 

(629) If 12} yards of doth cost £7 3«. 7id,, how much will 107 £n^ 

ells cost? 

(630) If 8} cwt cost 42 guineas, what will be the price of 97| lbs.? 

(631) If 27 cwt. 1 qr. 3 lbs. 8 oz. of sugar cost £87 6«., what wiQ te 

the price of 7 lbs? 

(632) If the yearly profits of an investment be £11 9t. 6dL per ceott 

how much must be invested to pro^luce an inoome of 
£640 ISs. 9<f. ayear? 

(633) If a person spends £7 I6s, in 13 days, how much will he save at 

that rate in a year out of an income of 219 guineas ? 

(634) A coach goes from London to Liverpool, at the rate of 9 miles tt 

hour, in 24 hours; in what time shall I get from London M 
Liverpool by a train going 32 miles an hour? 

(635) A besieged town which contains 22400 inhabitants has provisiooi 

for 3 weeks; how many must be sent away that it may boU 
out 7 weeks? 
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(636) If the keep of 14 horses for 24 dajs cost £28, how many horses 

maj be kept 14 days for £35? 
<637) If 16 men earn £15 12«. in 18 days, how many men will earn 

£35 2s. in 24 days? 

(638) If 10 horses consnme 7 bns. 2 pks. of com in 7 days, in what 

time will 28 horses consume 8 qrs. 6 bus.? 

(639) If the carriage of 8 cwt. of goods for 124 miles cost 6 guineas, 

what weight onght to be carried 31 miles for half the money? 

(640) If 13 men earn £7 6«. 3d in 7| days, how mnch will 10 men 

earn in 11{ days? 

(641) If 7 men can mow 84 acres in 12 days of 8J hours each, how 

many acres can 30 men mow in 11 days of 7 hours 48 minutes 
each? 

(642) If when wheat is at 60«. a quarter the sixpenny loaf weighs 4 lbs., 

how much should be paid for 25 Ibe. of bread when wheat is at 
40«. a quarter ? 

(643) If £3 7t. 6dL be paid for the carriage of 15} cwt for 108 miles, 

how far ought 48 cwt. to be carried for 5 guineas? 

(644) If the sixpenny loaf weighs 3| lbs. when flour is 95$, a sack, 

what is the price of flour per sack when an eightpenny loaf 
weighs 4 lbs.? 

(645) If 5 men receive £18 15«. for 12 weeks wages, what will the 

wages of 16 men for 20 weeks amount to? 

(646) If 5 men can do a piece of work in 27 days, how long will 6 

men be doing double the quantity? 

(647) If the carriage of 65 lbs. for 120 miles ooft 6«., how mnch can 

be sent 750 miles for a guinea? 

(648) If 780 men on full rations consume 91 quarters of wheat in 49 

days, how many on half rations will consume 69 quarters in 

9 days? 

(649y If 21 men take 8 days to dig 20 acres, how many acres will 1 6 
men dig in 12 days? 

(650) If 6 iron bars 4 ft. long, 3 in. broad, and 2 in. thick, weigh 

288 lbs., how much will 15 bars weigh, each 6} ft long, 4 in. 
broad, and 3 in. thick ? 

(651) If 90«. will pay 5 men for 12 days work, how much will be 

required to pay 32 men for 24 days work? 

(652) If 24 men working 8 hours a day can build a house in 70 days, 

in how many days could it be built by 42 men working 

10 hours a day? 

02 
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653) If 40 panes of glass, each 2 ft. long and 1} ft. wide; cost £3 8i., 

what will be the cost of 84 panes measoring each 2) ft. loog 
by 1 ft. wide? 

654) If 49 men can do a piece of work in 180 days of 8 hours eicfa, 

how many hoars a day most 196 men work to do one-fiftim 
mnch again in 26 days? 

655) If 20 horses and 96 sheep can be kept 18 days for £151 lOh 

what sum must be paid for 15 horses and 76 sheep for 8 dsjs, 
supposing 5 horses to eat as much as 76 sheep? 

656) If 1600 soldiers consume 10 sacks of flour in 12 days, how man; 

soldiers will consume 30 sacks in 4 days? 

657) If 288 men can dig a trench 230 yards long, 3 ft. wide, and 

2 ft. deep in 5 days of 1 1 hours each, in how many days of 
9 hours each will 22 men dig a trench 460 yards long, 5 ft 
wide, and 3 ft. deep? 

658) If a party of 5 persons spend £641 ISs, Ad, in 11 months, bow 

much at the same rate would it cost a party of 7 persons for 
4 months? 

659) If the com ef 13 horses for 63 days cost £17 6t. %d, when corn 

is 4«. per bushel, how many horses will cost £10 13«. 4d^ for 
com in 56 days when com is 4«. 6(i. per bushel? 

660) If the wages of 25 men amount to £76 13«. 4d in 16 dij^ 

how many men must work 24 days to receive £lOS 10f.,tlN 
daily wages of the latter being one half those of the former? 

661) If 15 men can mow 300 acres of grass in 17 days, how longwil 

12 men be mowing 240 acres? 

662) If 6 horses can plough 17| acres in 4 days, how many acres wiA 

54 horses plough in 2\ days? 

663) If 12 men working 10 hours a day can do a piece of workii 

9 days, in how many days will 15 men working 8 houis a di? 
do a piece of work 3 times as great? 

664) If 24 men can saw 90 loads of wood in 6 days, working 9 hoani 

day, how many loads can 8 men saw in 36 days, working IS 
hours a day? 

665) If 616 men can excavate a railway cuttang 1) miles long vA 

33'ft. wide, its average depth being 21 ft., in 5 weeks, working 
11 hours a day, in how long can 70 men dig a canal 8 mibi 
long, 5 ft deep, and 7 yards wide, working 10 hours a di^? 

666) If 5 men can build a wfdl 9 ft. high and 12 yards long in )< 

days, wcMrking 9 hours a day, how many men can build a iral 
7 ft high and 40 yards long in 10 days, working 8 homHi 
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(667) If 988 men on fall rations consame 221 qoarters of wheat in 

119 days, how many on half rations will consume 357 quarters 
in 57 days? 

(668) If the carriage of 87 st. 6 lbs. for 7 miles costs £2 5«., what 

wdght ought to be carried 12 miles for £S 10«.? 

(669) If 23 men can do a piece of work in 27 days, working 8 hours a 

day, how many hours a day must 30 men work to do one* 
third of the same in 5 days ? 

(670) If 17 men can build a wall 22 yards long, 5 ft. high, and 1 ft 

wide in 9 days, working 11 hours a day, in how many days 
can 51 men build a wall 60 yards long, 7 ft. high, and 2 ft. 
wide, working 12 hours a day? 

(671) Four men working 8 hours a day take 22 days to pave a road 

440 yards long and 35 ft. wide; how many days will 4 men, 2 of 
whom work 8 hours a day and 2, 10 hours a day, take to pave 
a road 1575 yards long and 36j ft. wide? 

(672) If 36 men, working 8 hours a day, can dig a trench 72 yards 

long, 18 wide, and 12 deep in 16 days, in how many days 

will 32 men, working 12 hours a day, dig one 64 yards long, 

27 wide, and 18 deep? 
<67S) If a garrison of 600 men have provisions for 5 weeks, allowing 

each num 12 oz. per day, how many men can be maintained 

10 weeks by the same quantity if each man is limited to 8 oz. 

per day? 
(674) If 17 men can reap 24 acres in 27 days, how many acres will 

18 men reap in 33 days? 
{675) What will be Uie interest of £500 for 4 years if the interest of 

£600 for 1 year is £42 ? 

(676) A canal 10 miles long is 8 yards wide at the top, 6 yards wide 

at the bottom, and 5 feet deep; how long would 800 men 
take to excavate it, each removing on an average 15 c. yards 
a day? 

(677) If 24000 yards of cotton doth, | yd. wide, be worth £400 when 

the raw cotton is at ^d, a pound, what is the value of 36000 yds. 
of cotton doth l\ yds. wide when the raw cotton is at 9d. a 
pound? 

(678) If 48 pioneers, in 5 days of 12j hours each, can dig a trench 

139*75 yards long, 4| yards wide, and 2| yards deep, how 
many hours a day must 180 pioneers work during 84 days in 
order to dig a trench 4910^ yards long, 4| yards wide, and 
3| yards deep? 

(679) If 248 men, in 5) days of 11 hours each, dig a trench 232| yards 
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long, S| wide, and 2| deep, in how manj days of 9 honrsMeh 
will 24 men dig a trench 337^ jarda long, 6| wide, and Sj 
deep; supposing that the same nnmber of men in the same 
time would be fths as long digging the first as thej woold be 
in digging a trench of equal dimensions of the nature of Ae 
second? 

(680) If 7 men can do a piece of work in 12 days of 10 hours each, 

how many men will do a piece of work 4 times as large in s 
fifth part of the time, if they work the same number of hours 
in the day, supposing that 3 of the second set can do as much 
work in an hour as 5 of the first set ? 

AEEAS. SOLID CONTENTS. 

(681) The sides of a rectangular plot are 57 ft 7 in, and 43 ft. Sim 

find its area. 

(682) How many yards of matting, 1 yard wide, will be required ftr 

a room 36 ft. long and 8 yds. 2 ft. wide? 

(683) What will be the expense of paying a yard 42 ft. 4 in. long and 

12 ft 9 in. wide, at 4«. 6d. per s. yard? 

(684) How much will it cost to cover a room 16} yards long sod 

1 1| yards wide with matting 1| yd. wide, at It. 4dL a yard? 

(685) How much paper, | of a yard wide, will be reqnirecL to paper i 

room 27 ft. 5 in. long, 14 ft. 7 in. wide, and ^2 ft lOin. high? 

(686) How many yards of paper, 29 in. wide, will be required to papa 

a room 22 ft 9 in. long, 17 ft. 3 in. wide, and 9 ft 8 in. hig^? 

(687) Find the cost of papering a room 16ft. lon^ 11 ft. wide^ voU 

10 ft. high, with paper 30 in. wide, at 7|<i a yard. 

(688) How many yards of paper, 2| ft. wide, will be required to paper 

a room 29 ft 5 in. long, 20 ft. 7.in. wide, and 7} ft. high? 

(689) The breadth of a rectangular field is 26 yds. 2 ft 8 in. and the 

area is an acre ; find its length. 

(690) How many yards of paper, |yd. wide, will be reqmred to paper 

a room whose length is 26 ft. 4 in., breadth 18 ft 8 in., and 
height 12 ft. 3 in.? 

(691) How many yards of carpet, } a yard wide, will be required fior 

a room 86 ft long and 8 yds. 2 ft. wide? 

(692) How many planks, 12 ft. long and 6 in. wide, will he required 

to fioor a room 20 yards long and 15 yards wide? 

(693) How many stones, each 1 yd. 1 ft wide and 2 yds. long, will be 

required for a pavement 4 yds. wide down two sides of i 
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(694) Find ihe content of a sqoaie cistern whose side is 6| ft and 

depth 8 ft. 

(695) How many yards of matting, 3} ft. wide, will he required to 

cover a room 28 ft. 6 in. long and 20 ft. 8 in. wide? 

(696) How many yards of paper, Ifyds. wide, will be required to paper 

a room IS yds. 1 ft. long, 10 yds. wide, and 8| ft. high, allowing 
for 6 windows each 5 ft. by 3 ft., and a door 7 ft. by 5 ft.? 

(697) What will be the cost of papering a room 16} yds. long, ll|yds. 

wide, and 10 ft. high, allowing for 3 windows, each' 6 ft. by 

6 ft., and 2 doors, each 9 ft. by 4 ft., with paper 1§ yds. wide, 
at 5^ a yard? 

(698) The sides of a rectangular field are 253 yards and a quarter of a 

mile; how many acres does it contain? 

(699) How much paper, | of a yard wide, will be required for a room 

22 ft. long, 14 ft. wide, and 9 ft. high, allowing for 3 windows 
and 2 doors, each 6 ft. by 3 ft. ? 

(700) The edge of a cube is 17 inches; find its content in cubic feet 

and inches. 

(701) If a c. foot of timber weighs 21 lbs., how much will a square 

stick 6 yds. 2 ft. long and 2 ft. wide weigh? 

(702) How many copies of a book, 7 in. long, 5| in. wide, and 3 in. 

thick, can be packed in a box 3| ft. long, 2| ft. wide, and 1 ft. 
deep? 

(703) A cubic foot of water weighs 1000 oz.; what will be the weight 

of water in a cistern 4 yds. 2 ft. long, 4 yds. wide, and 
3 yds. 1 ft. deep ? 

(704) If 56 c ft. 1404 c. in. of timber are required to floor a room 

29 ft. 3 in. by 25 ft;. 3 in., what is the thickness of the 
boards? 

(705) A stone 18 in. long, 17 wide, and 7 deep, weighs 228 lbs., how 

many c. ft. of this kind of stone will freight a vessel of 
230 tons burden? 

(706) What is the weight of a block of stone 12 ft. 6 in. long. 6 ft. 6 in. 

wide, and 8 it. 3 in. deep, when one 1| yds. long, 1 J wide^ and 
2 ft 6 in. deep, weighs 7500 lbs. ? 

(707) How many yards of paper, fyd. wide, will be required to paper 

a room 30 ft. 9 in. long, 23 ft 3 in. wide, and 9 ft. 6 in. high, 
allowing for four windows, each 4 ft. 3 in. by 3 ft, and a door 

7 ft 4 in. by 4. ft. 6 in.? 

(708) A garden roller is 6 ft 6 in. in circumference and 2 ft. 3 in. wide, 

and makes 12 revolutions as it rolls from one end of a lawn to 
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the other; after rolling 5 times up and down it has juaed 
over the whole lawn once. Find the area of the lawn. 

(709) How mnch wood will be required to make a box 3 ft. 4*5410. 

long, I ft. 8*825 in. wide, and 2 ft. 6*62 in. deep? 

(710) How manj gallons will a cistern hold which is 8 ft. long, 5 ftp 6iB. 

wide, and 4 ft. 9 in. deep? Vide Art. 79« 

(711) How manj feet mnst be cat off a circolar and uniform timber 

stick, whose diameter is 1 1 ft., to get 11 c. ft. of timber? 
{The area of a circle = 3^ x (radius)'}. * 

(712) How many bricks, each *75 ft. hy *375 ft., will be required to 

pave a yard 15*2083 ft. long and 10*5 ft. wide? 

(7 13) If a square foot of bark weighs 3^ lbs., what weight of bark will 

there be on a timber stick 6 yds. 1 ft long, and haying an 
average diameter of 8 ft. ? (The circumference of a cirde 
c=8^ X the diameter.) 

(714) What weight of water will be contained in a cistern 5 ft 4 in. 

deep, 5| ft. wide, and 4 yds. long, supposing a cable foot of 
water to weigh 1000 oz.? 

(715) What will be the cost of painting a room 20 ft 3 in. lonfr 

18 ft. 6 in. wide, and 10 ft high, containing 2 windows, eidi 
7 ft. by 4 ft., at 2«. 6d per s. yard? 

(716) A rirer, 30 ft. deep and 200 yards wide, discharges itself into the 

sea at the rate of 4 miles an hour; how many tons of witer 
are discharged in 7 minutes? (714.) 

(717) What will be the cost of papering a room 12 ft. 4 in. high, 16 it 

long, and 14 ft. 3 in. wide, with paper 2 ft. 6 in. wide, it 
28, 6d, a yard; the workmen also charging ^ for emj 
square foot? 

(718) The content of a cistern is the stmi of two cubes whose edges sre 

10 in. and 2 in., and the area of its base is the difference of 
two squares whose sides are l| ft. and If ft.; find its deptiL 

(719) Find the cost of a column 2 ft in diameter and 4 yds. 2 ft. higfai 

at 15«. 6(2. per cubic foot (711.) 

(720) Find the superficies of a cylindrical column 49 ft. high and 4|fti 

in diameter. (713.) 

DUODECIMALS. 

Multiply by the method of duodecimals, and express the results in 
cubic feet and inches. 

(721) 12ft. 4in.by8ft 5in.; 15ft. 7in. by5ft. 11 in. 

f "TOON 1 Q A> O in kv 1 il A- 9 in . OQ A- fi in Kir 1 A A- O in 
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(7S3) 27ft.6in. 9pts. by 5ft. 3ia; 4ft. Gin. 5pt8. by 9ft. 4 in. 7pt8. 

(724) 3 ft. 1 in. 11 pts. by 2 ft. 6 in. 7 pts. and the prodnct by 1 ft. 7 in. 

(725) 3 ft. 1 in. 11 pts. by 4 ft. 6 in. 8 pts. and the prodnct by 2 ft. 7 in. 

(726) 7 ft. 5 in. 8 pts. by 9 ft. 4 io. 11 pts. 

(727) 2ft. 7 in. 11 pts. by 3ft. 5in. 7 pts. 

(728) 46ft. 5in. 4pts.by9ft. 7in. 8pts. 

(729) 6ft. 7in. 5pt8.by 8ft;. 3in. lOpts. 

(780) 5 ft. 3 in. by 6 ft. 7 in. and the product by 7 ft. 11 in. What is 
the actual value of the denomination which occupies the place 
of inched in this product ? 

INTEREST AND DISCOUNT 

^d the simple interest of 

(731) £1000 for 2 years, at 4\ per cent. 

(732) ;£375 for 3 years and 8 months, at 3} per cent. 

(733) £2175 10«. for 3 years, at 4;^ per cent. 

(734) £4164 10& for 6 years, at 2| per cent. 

(735) £5856 lit. 5d, for 4 years, at 3^ percent 

(736) £98 15«. lOd, for 6 months, at 2^ per cent 

(737) £999 19t. 9|dL for 25 years, at 2 per cent 
(738)' £7864 12«. 6d for 5 years, at 3^ per cent 

(739) £2427 8«. Sd, for 4 years 6 months, at 5^ per cent 

(740) £1824 IBs, 9d for 10 months, at 6j per cent 

(741) £1923 I5t. for 2 years 8 months, at 3| per cent 

(742) £1049 16«. 6d for 6 years 4 months, at ^ per cent 
Find the amount, at simple interest, of 

(743) £139 12t. 6</. for 3j years, at 5} per cent 

(744) £14797 10«. 8d for 6 years 3 months, at 4 per cent 

(745) £784 Ss, Sd, for 3 years 4 months, at 3 per cent 

(746) £895 1 Ss, 4d. for 2| years, at 4 per cent 

(747) £1005 for 6 years, at 4 per cent 

(748) £1144 for 5 years 5 months, at 4| per cent 
Find the compound interest, of 

(749) £720 for 3 years, at 5 per cent 

(750) £1562 10«. for 3 years, at 4 per cent 

(751) £1220 14«. Ofrf. for 4| years, at 4 per cent 

(752) £125 5«. for 3 years, at 4 per cent 

(753) £275 for 3 years, at 5 per cent 

Find the amount, at compound interest, of 

(754) £933 6t. Sd. for 3 years, at 2| per cent 

(755) £7755 for 4 years, at 5 per cent 

o3 
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(756) £750 for 8 yean, at 5 J per cent. 

(757) £230 15«. for 3 years, at 5 per cent 

(758) £7000 for 4 years, at 5 per cent. 

(759) £5000 for 4 years, at 3 per cent. 

(760) £4800 for 3 years, at | per cent 

(761 ) At what rate per cent, simple interest, will £157 I5s. Ad. amoaH 

to £295 Us, Sd. in 25 years? 

(762) What sum of money will amount to £635 6«. Sd in 6 yein^ it 

5| per cent? 

(763) What som of money will amount to £2264 12«. l^d. in 7 yean, 

at 3} per cent? 

(764) In what time will the interest of £95 6«.v Sd, amoont to 

£12 17«. 4jd., at 4i per cent? 

(765) At what rate per cent will £152 lOs, amount to £191 7M,9d. 

in 6 years? 

(766) In what time will the interest of £135 159. amoiint to £27 Ut 

at 5 per cent ? 

(767) In what time will £91 ISs. 4d. amount to £100, at 3 per cent? 
Find the discount of 

(768) £254 U, 6 J. for 2| years, at 3 per cent 

(769) £466 U, 8d, for 6 years 8 months, at 3| per cent 

(770) £833 15«. for 3 years, at 5 per cent 

(771) £259 78, for 4 years, at 3| per cent 

(772) A bill for £34 lOs, drawn July 18, at 3 months, and diaeoimtai 

August 9, at 4| per cent 

(773) A bill for £14 9«., drawn May 1, at 6 months, and disoonitsd 

June 10, at 5 per cent. 

(774) A bill for £923 2«. 7d, drawn August 5, at 5 months, and dis- 

counted December 3, at 3| per cent 

(775) A bill for £1258 16«. 3d,, drawn April 30, at 90 days, and dis- 

counted June 22, at 3 per cent 
Find the present value of 

(776) £1260 due 4 years hence, at 3 per cent 

(777) £2673 2«. 6d. due 3| years hence, at 5 per cent 

(778) £1196 198, 6d, due 1 year 115 days hence, at 2| per cent 

(779) At what rate per cent, will the interest of £325 16«. Bd, amoont 

to £48 98, 4^ in 3^ years? 

(780) Find the simple interest of £1474 15«. 3d, from Jnoe SO to 

NoTcmber 18, at 6 per cent 

(781) Find the amount of £2700 for 4 years, at 3| per cent, eompooiui 

interest, necrlectxnor fractions of a Denny. 
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(782) In what time will £2220 be doubled at 6 per cent simple 

interest? 
(788) Find the discount of £2267 Os, 7^, payable 8J yeara hence, at 

4 per cent. 

(784) £lnd the amount of £550 for 4 years, at 5 per cent, compound 

interest 

(785) Find the discount of £1450 lOs, paid 2 months before it was due, 

at 5 per cent 

(786) In what time will the interest of £1250 amount to £265 12«. 6d,, 

at 4| per cent.? 

(787) What is the present value of £430, due 4 months hence, at 4 per 

cent? 

(788) A banker discounts a bill for £15 at two months, at 5 per cent.; 

how much will the holder receive ? (Art. as.) 

(789) Find the interest, at Sj per cent, on £924 I2s. 8(i., lent March 18 

and repaid August II. 

(790) What principal, lent at 3} per cent, simple interest, will amount 

to £1884 19«. lOld in 5 years? 

(791) What will be the amount, at compound interest, of £825, at the 

end of 2 years, at 4 per cent, per annum, the interest being 
due half-yearly? 

(792) In what time will £171 7«. 6d amount to £217 U, 6(f., at 3| per 

cent? 
(798) Find the discount of £501 10«., due 6 months hence, at 4 per cent. 

(794) Find the simple interest of £1049 16«. 6d, for 6 years and 

4 months, at 4| per cent 

(795) Find the amount of £3968 15«. in 4 years, at 3 J per cent simple 

interest 

(796) The interest of £11587 lOs. for one year is £434 lOs, 7|(/.; find 

the rate per cent 

(797) Find the discount of £813 9«. for 1 year and 4 months, at 4| per 

cent 

(798) Und the present value of £1009 Os. 1 Ift^., due September 24, 

discounted April 21, at 5 per cent 

(799) Find the present worth of a bill for £7712 0«. 4(/., due August 18 

and discounted May 6, at 5 per cent 

(800) Find the discount of £2000 due 245 days hence, at 5j per cent. 

(801) Find the present worth of £82 5«., due 5 years hence, at 3| per 

cent. 

(802) At what rate per cent will £300 amount to £414 in 8 years? 

(803) Find the amount of £875 for 15 months, at 4 per cent per 

annum compound interest; the interest accruing quarterly. 
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[804) At what rate per cent will £651 13t. 4d. amofmt to £748 lit. 0|i 
in 3| years? 

[805) Find the diacount of £l26 13$. 4d dne 8 months hence, at 4 per 
cent. What wonld be the error in this case if interest were . 
taken instead of discount, and in whose favoor? 

'806) Find the interest of £194, at 5 per cent, from March 3 to 
December 20. 

[307) Find the present valne of £275 Bs, 8(i, due 15 months hence, at 
4 percent 

808) Find the interest of £450 for half a year, at 4^ per cent, allow- 
ing for income tax, at the rate of 7d» in the ponnd« 

[809) Find the interest of £1158 17«. 6(2. for 1 year 115 days, at 2} per 
cent. 

[810) What sum of money pat out to interest for 6 years, at S| per 
cent^ will amount to £259 7«. 5d, ? 

[811) At what rate per cent will £951 I7s, 6dL amount to £1142 5<. 
in 5 years? 

[812) Find the discount of £594 lis, 9d, due 8 months hence, at 5|pcr 
cent 

[813) What sum will amount to £45 0«. 9^, in a year, at 6} per cent? 

[814) At what rate will the interest of £4127 10s. amount tu 
£92 17«. 4^, in a year ? 

815) Find the compound interest of £364 for 3 years, at S\ per cent 

[816) Find the interest, at 4| per cent, of £1835 8s. 4(L^ lent March II 
and repaid August 4. 

[817) What sum of money will amount to £1482 lis. 10}<f. in 3 years, 
at 4^ per cent. ? 

[818) At what rate per cent will the interest of £1270 18s. 9d, amoont 
to £76 5«. l^, in two years ? 

[819) In what time will £1337 12s. Id. amount to £1698 15s. l|dl,at 
6 per cent? 

[820) Find the discount of £1511 7s. 6(£. payable 3^ years hence, at 
4 per cent 

[821) Find the amomnt of £275 for 4 years, at 5 per eent. eomponnd 
interest 

[822) Find the interest, at 4f per cent, of £1376 lis. Sd., lent April 6 
and repaid August 30. 

[823) What sum of money will amount to £1281 12s. Id. in 3 years, 
at 4| per cent? 

[824) At what rate per cent will the interest of £635 9s. 4}dL amonnt 
to £55 Is. 5fd!. in 2 years? 
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(825) In what time will 102674 As. 2d, amonnt to £3396 49. lOj^. at 

6 per cent? 

(826) Find the interest of £3000 for 8 months, at 4 per cent., less 

income tax, at 14dl in the poond. 

(827) On what sum of money will the interest amount to £819 18«. 4fJ</. 

in 4 years, at 3| per cent.? 

(828) At what rate per cent, will £9999 19t. 9d amount to £14999 

19t. 7^, in 10 years? 

(829) Find the discount of £512 15s. 3d; due 52 days hence, at 2^^. 

per cent, per day. 

(830) What must be the rate of interest in order that the discount 

of £1936 18«. due at the end of three years may be 
£207 10«. 6d. ? 

COMMISSION, BROKERAGE, INSURANCE. 

(831) How much will a commission agent receive for selling goods to 

the value of £84 if he is allowed at the rate of 12| per cent ? 

(832) How much will a broker receive for buying £2950 stock brokerage 

at £| per cent? 

(833) What premium must be paid to insure goods worth £279, at 7 

per cent, so that in the event of loss the premium paid may be 
recovered together with the value of the goods? 

(834) A tradesman allows 10 per cent discount for cash, what will be 

the cash price of an article marked 30t.? 

(835) How much will the conmiission amount to on £187 16s. I0d„ at 

2i per cent? 

(836) For what sum must goods worth £3700 be insured at 7| per cent, 

so that in the event of loss the worth of the goods and the pre- 
mium paid may be recovered? 

(837) Find the brokerage on the purchase of £8640 stock, at £| per 

cent 

(838) A tailor's terms are 12 months* credit, or 5 per cent discount for 

cash, how much will be saved by paying a bill of £19 10s. at 
once? 

(839) What will be the commission on £20500, at 13s. 4d per cent? 

(840) For how much must goods worth 7959 guineas be insured at 5| 

per cent., so that in the event of loss the value of the goods 
together with the premium paid may be recovered? 

(841) What will be the annual payment to insure £750 on the life of a 

person aged 42; the annual premium for that age being 
£3 8s. Id, percent? 
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(842) For what sam can the life of a person, aged 26, be insured by the 

annual payment of £35; the premiom for that age being 
£2 68. Sd, per cent.? 

(843) A ship valued at £14500 is insured at £8 lOs, per cent, and her 

cargo valued at £32000 is insured at 5 per cent; find the 
whole cost of insurance. 

(844) What premium at 2} per cent, must be paid to insure property 

worth £1170, so that in the event of loss the value of the 
property together with the premium paid may be recovered? 

(845) Property which is worth £1710 and pays 7 percent is mortgaged 

to two-thirds its value at 4 per cent, what is the owner's net 
income? 

STOCKS. 

(846) How much 3 per cent, stock, at 91^ can be bought for 

£1926 158.? 

(847) How much Great- Western stock, at 68|, can be bought for 

£1351 7«.? 

(848) A person sells £1000 Great-Northern stock at 127, how much 

money will he receive? 

(849) How much will a person receive who sells £9990 oat of the new 

3 per cent annuities at 91|? 

(850) What is the value of £1743 3 per cent stock at 87|? 

(851) What is the cost of £650 bank annuities at 90| per cent., | per 

cent being paid for brokerage? 

(852) How much 3} per cent stock at 93| can be purchased for £2253, 

and what will be the half-yearly dividend? 

(853) When the funds are at 81}, how much stock can be bought for 

£3575 ? 

(854) A person buys £500 stock at 98| and sells out at 103, how much 

does he gam? 

(855) How much will be gained by investing £5000 in the 3 per cents. 

at 86| and selling out at 9 1|? 

(856) A person invests £338 68, Sd, in the 3 per cents, at 88|, what 

will be his half-yearly dividend? 

(857) If I sell £13500 stock out of the 3| per cents, at par, and invest 

the proceeds in the four per cents, at 98|, what difTerence shall 
I make in my income? 

(858) What will be my yearly income if I invest £1700 in the 3 per 

cents, at 92|? 

(859) How much money must I invest in the 3| per cents, at 95 to 

produce an income of £700 a year? 
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(860) How nmch 4 per cent stock can be purchased by the transfer of 

£1000 stock from the 3 per cents, at 72 to the 4 per cents. 
at 90? 

(861) A broker inyests £10830 at 90|, and sells oat on the fnnds 

rising to 90|, how mnch does he gain? 
(86S) If I inrest £1150 in the 4} per cents, at 95|^ what will be mj 
half-yearly diTidend? 

(863) How mach stock mast be sold oat of the 3j per cents, at 98| to 

pay a debt of £518 6«. 8d? 

(864) When the 3 per cents, are at £85 17«. 6(f., what is the rate of 

interest? 

(865) A person who has £2954 stock in the 3 per cents, at 80} transfers 

his capital into the 4 per cents, at 98 ; find the alteration in 
his income. 

(866) When the 8| per cents, are at 8 IJ^ how much stock can I bay for 

£1300, and what rate of interest shall I get for my money ? 

(867) The price of consols is 88|, how many railway shares, the market 

price of which is £8 15«., can be boaght for £1000 consols? 

(868) A person sells as many 3 per cent, consols at 98| as prodace 

£2000, and invests this snm in railway stock paying 4| per 
cent, at 93|, how is his income affected? 

(869) A person invests £5460 in the 3 per cents, at 91 ; he sells £2000 

stock when they have risen to 93|, and the remainder when 
they have fallen to 85; he then invests the prodace in 4| per 
cents, at 102; what is the alteration in his income? 

(870) A. invests £33075 in the parchase of 3 per cent, stock at 87}, and 

B. invests the same sam in the parchase of 4 per cent stock at 
94}; what will be the difierence in their net incomes after 
dedncting income tax at IQd, in the poand? 

(871) What mast be the price of 3 per cent, stock that by investing 

£32850 my income may be £1080 a year? 

(872) What most be the market value of 6 per cent, stock in order that 

after deducting income tax at lOd in the pound it dxay yield 
6} per cent, interest? 

(873) When a 3^ per cent stock is at 93, find what price a 4} per cent. 

stock must bear that an investment may be made with equal 
advantage in either stock. 

(874) A person sells Midland stock, paying 6} per cent at 128}, and 

invests in Great- Western stock, paying 3 per cent, at 72}, by 
how much per cent will the interest of his investment be 

altered? 

(875) A person invests £5000 in the new 6 per cent. Turkish loan, 
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issued at 68 per cent, at 2| premiam; how much stock will be 
have, and what rate of interest will the investment give? 

(876) What mnst be the market value of 3 per cent stock in order tfait 

after deducting an income tax of lOd in the pound it may 
yield 3| per cent, interest ? 

(877) Two persons have each a capital of £12000; one invests in the S 

per cent, consols at 90|, the other in railway shares paying 
6 per cent, at lOSf ; find by how much the income of ihe one 
exceeds that of the other. 

(878) A person sells £6000 3 per cent, consols at 92j, and invesu the 

proceeds in railway stock paying 5| per cent, at 108|; find how 
much his income is affected (neglecting fractions of a penny). 

(879) A person sells £8000 3 per cent, consols at 92, and invests the 

proceeds in railway shares paying 5 per cent, at 102, how 
much is his income increased? 

(880) By a reduction of interest of Exchequer bills from ^d, to l|i. 

per cent, per day, a person loses at the rate of £152 7«. 9</. 
per annum; what amount of Exchequer bills does he hold? 

(881) A person sells £5000 consols at 94j, and on them rising sells 

£5000 more at 95f ; on their again rising he buys back the 
whole £1000 at 96; what does he lose? 

(882) If the present price of 3 per cent, consols and Midland railway 

stock paying 5| per cent are 95| and 108| respectively, com- 
pare the rates of interest which investments in those stocks 
would give. 

(883) A person sells out of the 3 per cent consols at 99, and invests in 

Exchequer bills bearing interest at the rate of 2|<i a day per 
cent when the bills are at a premium of 7«. 6<Lt what effect 
has this on his income? 

(884) A person bought 180 shares at the rate of 2 shares for £7, and 

180 more at the rate of 3 for £7, after which he sold them all 
at the rate of 5 for £14, what did he gain or lose? 

(885) A gentleman in Australia receives 12 per cent per annum on his 

capital in the colony; he brings his capital home, invests in 
the 3 per cents, at 94|, and his income in England is £2400 
a year; what was his income in Australia? 



PROFIT AND LOSS. 

(886) An article which cost 22<. &d, is sold for 27«., what is the gain per 
cent? 
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(887) At what price per lb. must batter which costs lOdL per lb. be sold 

so as to gain 15 per cent ? 
(88S) A horse which was bonght tor £A5 is sold tot £42 15«.,whatis 

loss per cent.? 
(S89) B7 selling an article for 15«. 6dL I lose 7 per cent., what was the 

cost price? 

(890) A S8-gallon cask of wine cost £25 1 8 gallons are lost by 

leakage ; at what price per gallon most the remainder be sold 
so as to gain 10 per cent on the whole prime cost? 

(891) A merchant having bought a 50-gallon cask of wine for £37 U., 

loses 8| gallons. If 9 bottles make a gallon, at what price per 

dosen should he sell the remainder so as to gain 15 per cent.? 
(898) If 5| per cent be gained by selling butter at £5 5«. 6tL per cwt, 

what will be the gain per cent by selling it at U. Sd. per lb.? 
(89S) A stationer sold quills at lU. a thousand, by which he cleared | 

of the money, what would he gain per cent by selling them at 

1S«. 6d a thousand? 

(894) Silk sold at the rate of 12s. 6d. per yard gained 7| per cent., what 

did it cost per yard? 

(895) By selling wine at 15«. a gallon 10 per cent, is lost, for what 

price per gallon must it be sold so as to gain 15 per cent.? 

(896) If by sdling goods for £272 15 per cent is lost, how much 

would be gained or lost per cent by selling them for 320 
guineas? 

(897) By selling an article for 5s. a person loses 5 per cent, for how 

much must he sell it so as to gain 4| per cent? 

(898) An article which cost 7s., and another which cost lis., are 

sold together for £l 4s. 9d,, what is the gain per cent? 

(899) Tea at 3t. 8dl per lb. is mixed with an equal quantity at 4s. 4d, 

per lb., for how much must the mixture be sold so as to gain 
15 per cent on the outlay? 

(900) A fanner bought 27 oxen at £16 per head, and sold 18 of them 

for £20 per bead, and the rest for £15 per head, how much did 

he gain per cent.? 
<901) A person pays £30, including a duty of 5 per cent, for some 

French goods, how much was the duty ? 
(902) Hay bought at £4 16«. a ton is sold for £4 Is. 7Jd, how much is 

lost per cent. ? 
(908) For how much must goods which cost £11 18s. be sold so as to 

gain 12} percent? 
(904) How much did I give for 41 yards of cloth if I lose 18 per cent 

by selling it at 4s. 7(L per yard? 
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(905) If I lofle 7} per cent, bj selling goods for £2 Ss, 3cL, fisr what 

price must they be sold so as to gain 12^ per cent. ? 

(906) If I invest jClSOO in a company whose shares are selling at S\\ 

and which pays a dividend of 3| per cent, per »mnnm^ how 
much per cent, shall I get for my money? 

(907) A dealer bonght 4 horses for £125, and afterwards sold one foi 

£37, two for £35 each, and the other for £25, how much pei 
cent did he gain by the transaction? 

(908) If 23 lbs. at 2«. are mixed with 27 lbs. at Ss^ and the mixture ii 

sold at 28, 9d, per lb., what is the total gain, and what is Ha 
gain per cent, on the money laid out? 

(909) If 10 lbs. 8 oz. of tea at 4», Sd, per lb. be mixed with 28 lbs. 3oi 

at 5«. 4d.f and 17 lbs. 1 1 oz. at 6«. 8dl, and the mixture be sold ai 
68. Id per lb., what will be the gain or loss, and what the gaii 
or loss per cent, on the cost price? 

(910) By sellmg cloth at the rate of 12«. per yard 15 per centwu 

gained, how much per cent, would be gained by selling ii 
at 108, 6d. per yard? 

(911) If 20 lb. 4 0Z. of tea at 58, lOd, be mixed with 46 lbs. 8oz. n 

6& Sd, and the mixture be sold at 6s. per lb., what will be tlu 
gain or loss, and what the gain or loss per cent. ? 

(912) A person buys coffee at £5 12«. 6d, per cwt. and chicory i 

£2 58, bd, per cwt and mixes them in the proportion of vm 
of chicory to five of coffee; he retails the mixture at 1«. Sd pe 
lb., what is his gain per cent. ? 

(913) 6 per cent is lost by selling rum at 15«. a gallon, at what prio 

should it be sold to gain 17} per cent.? 

(914) A grocer mixes tea worth 4«. 6d per lb. and 3«. 6c{l per 11) 

respectively, in the proportion of 8 lbs. of the former to 2 Ibe 
of the latter, and sells the mixture at 4s. 4d per lb., what doe 
he gain or lose per cent.? 

(915) The expense attending the production of a book, the retail prio 

of which is 7«. 6</., is 28. 4|d per copy; the publisher allow 
the bookseller 25 per cent on the retail price, and gives \< 
copies to the dozen; 3900 copies are printed and sold. Th 
author is to have half the profits, how much will he receive? 

(916) A merchant buys 15 dozen of port at 82«. per doz., and 60 doi 

more at 50«. per doz. He mixes them and sella the mixture a 
70s. per doz., what jarofit per cent does he vealiM on U 
ontlav? 
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to fldl them for 48, apiece lets than they coat him, at how much 
per head must he aell the remainder so as to gain on the whole 
4)f per cent hj the transaction? 

PROPORTION PARTS. 

(918) DiTlde £850496 amongst 4 persons whose shares shall he to each 

other in the ratio of 3, 7, 9, and 1 1. 

(919) IMTide 7895 into parts which shall have to each other the ratio of 

(920) A., B., and C. rent a pasture for £40; A. pnts in 8 cows, B. 10, 

andC. 12, how much should each pay? 

(921) A hank consisting of 4 partners is divided into 82 shares; A. 

holds 8, R 9, and C. 10, and D. the remainder. Xhej gain 
£5000, what is the share of each ? 
(923) A company of militia consisting of 108 men is to be raised from 
three towns, the population of which is 1500, 7000, and 9500 
respectiyely, how many men most each furnish? 

(923) A lumkrupt, whose property realises only £112, owes three 

creditcNTS £200, £150, and 200 guineas respectiyely, how much 
should each receiye? 

(924) Diride £3145 amongst 4 persons whose shares shall be to each 

other in the ratio of §, }, ^, and ^. 

(925) A., B., and G. rent a field for £68 lOf.; A. puts in 140 sheep for 

14 days, B. 160 sheep for 12 days, and C. 200 sheep for 8 
days, what should each pay? 

(926) A bankrupt, whose estate realises £421 1«., owes A. £256 6«. 8d., 

B. £203 10«., and C. £141 13«. 4d, how much should they 
each receive? 

(927) A. and R entered into partnership; A. put in at first £2000, and 

at the end of 8 months £1000 more; R put in at first £750, and 
at the end of 4 months £3000 more, but took £1300 out at the 
end of another 3 months; at the end of the year they had 
gained £1635, what should each receive? 

(928) A ship worth £6000 is enturely wrecked; | belonged to A., | to 

B., and the rest to C* what are the respective losses supposing 
the ship to have been insuredfor £4500? 

(929) Divide £20 amongst 6 persons, so that the share of each may be 

as much as those of all who came before put together. 

(930) A bankrupt's estate which realises £21000 is to be divided 

amongst 4 creditors whose debts are A.'s to B.'s as 2 : 3, B.'8 
to Cs as 4 : 5, C's to P.'s as 6 : 7, what must each receive? 
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(931) A loss of £149 is to be ma4e good by S persons, A., B., and C. 

Had there been a gain, A. would have gained 4 times as 
much as B., and C. as much as A. and B. together, how much 
of the loss must each bear? 

(932) A bankmpt owes £2085, of which £235 are due to A., £325 to 

R, £525 to C, and the rest to P.; how much must he pay in 
the pound that D. may receive as much as was owing to C, 
and what will his other creditors each receive? 

(933) What weight of copper is there in a piece of metal weighing 

2 tons 13cwt. which is a mixture of tin and copper in the 
ratio of 9 of tin to 97 of copper? 

(934) A tradesman starts with a capital of £960, and after 3 years takes 

another into partnership with £2100; after 4 years more the 
whole profits, £2304, are divided, how much should each 
receive? 

(935) If the price of gold be 4 guineas per oz., what is the cost of a 

gold ornament weighing 3 oz., of which 18 parts out of 24 an 
pure gold, allowing 3«. 4d, per oz. for the value of alloy, and 
25 per cent, on the whole for workmanship ? 

(936) A., R, and C. rent a house together for 2 years at £150 per 

annum; A. remains in it the whole time, R 16 months, and 
C. 4} months daring the occupancy of R $ how much must each 
pay of the rent? 

(937) Supposing in England gunpowder is made of 75 parts of nitre, 

10 of sulphur, and 15 of charcoal; in France of 77 parts d 
nitre, 9 of sulphur, and 14 of charcoaL If a ton of each be 
mixed, what weight of nitre, sulphur, and charcoal will dien 
be in the compound? 

EXCHANGE. 

(938) When £170 will purchase 4233 French francs, what is the coone 

of exchange between London and Paris? 

(939) If London exchanges with Holland at a gain of 6^ per cent 

when the course of exchange is 35«. 6<i per £ sterling, wfait 
is the par of exchange? 

(940) If £3s20 thalers, 25 thalersB93 francs, 27 firanc8«5 8Cudi,aBd 

62 Bcudial35 gulden, how many guldea are equivakflt 
to£l? 

(941) If 20 piastres «>£3| and £1^251 francs, how manj francs nt 



EQUATION OF PAYMENTS. 141 

what does he gain hj sending it through Fiance^ the ex- 
changes bebg jC1»25*4 francs, 19 francs «»1 pistole, 4 pistoles 

(948) How many milrees may be drawn at Lisbon for a bill of 
£284 Sa, 8(2. paid in London, exchange being at 8«. 10^ per 
milree? 

(944) A snm of £270 17«. 6dL is transmitted through Paris to New 

York; £1 =24 francs 79 cents at Paris, and 6 francs 20 cents 
French =2 dollars 25 cents American, what is the yalue of the 
sum at New York in American coinage ? 

(945) A person in London owes another at St. Petersbnrgh 920 roubles, 

which must be remitted through Paris; he pays the requisite 
sum to his broker at a time when the exchange between 
London and Paris is 25*15 francs for £l, and between Paris 
and St. Petersburgh 1*2 francs for I rouble. The remittance 
is delayed until the rates are 25*85 for £1, and 1*15 francs for 
I rouble, what does the broker gain or lose by the delay? 

(946) Change 364 florins 10 stivers bank into current money. Agio 

8} per cent 

(16 penningssl stiver, 20 stivers =1 florin.) 

(947) The exchange at Paris upon London is at the rate of 25 francs 

70 centimes for £l, and the exchange at Milan upon Paris is 
at the rate of 42 Austrian lire for 20 francs, how many 
Austrian lire should be paid at Milan for £20? 

(948) The exchange between London and Paris is 25*5 firancs for £], 

between Paris and Amsterdam 117 fhincs for 55 florin?, 
between Amsterdam and Hamburgh 11 florins for 18 marks, 
what is the exchange between London and Hamburgh? 

EQUATION OF PAYMENTS. 

(949) Find the equated time of payment of £200 due 14 months hence, 

and £300 due 19 months hence. 

(950) A. owes B. £1000, which is to be paid £100 at the end of one 

month, £200 more at the end of the next month, £300 more 
at the end of the next, and the remainder at the end of the 
fourth month; flnd the equated time of payment. 

(951) £50 is due at the end of 2 months, £30 at the end of 8 months, 

and £60 at the end of 5 months; flnd the equated time of 
payment 

(952) Find the equated time of payment of £750, one-half of which is 

due in 4 months, three-eighths in 5 months, and the rest in 
6 months. 
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(953) A debt of £1200 is to be paid at the end of a jear ; :e200, how- 

ever, is paid in a month, and £400 more in 4 months; whsn 
will the remainder be dae? 

(954) A debt which is due in 7^ months is paid | in 4 months, \ m 6 

months, and J in 8 months; when is the remainder dae ? 

(955) A debt is to be discharged at the end of 4^ months; J is paid 

immediatelj, and } at the end Of 3 months; when ought tbe 
remainder to be paid ? 



SQUABE ROOT. 



Find the square root of 
(956) 361; 3025. 
(958) 49729; 388129. 
(960) 850084; 954529. 
(962) 131044; 2854*7649. 
(964) 49660209; 379*8601. 

(966) 81*0016200081; 1195*50669121. 

(967) '0531118116; 4*93817284. 

(968) *00000182250; 5276491003812681. 

(969) 10 and 7*1836, each to five places of decimals. 

(970) 13 and 7*0032, each to four places of decimals. 

(971) 32J; 2515§|f 

CUBE ROOT. 



(957) 8836; 12321. 
(959) 505521; 688401. 
(961) 978121; 123432L 
(963) 106929; 531441. 
(965) 36*060025; •008281. 



Find the cube roots of 
(972) 29791; 54872. 
(974) 1092727; 4085184. 
(976) 1194389981; *241804367. 
(978) 932-574833; 1006*012008. 

(980) 2 and 25, each to three places of decimals. 

(981) 5*78 and *05, each to three places of decimals. 



(973) 3375; 804357. 
(975) 586376253; 946966163. 
(977) 134217728; 11089*567. 
(979) *000057464; '000405224. 



AVERAGES AND PERCENTAGES. 

(982) Find the average of 17 J, 25|, 96f, 10, 0, 42|, 56. 

(983) In a certain office there is one person receiving £2000, two who 

receive £1100, six who receive £400, twelve who receive £200^ 
and eighteen who receive £90 a jeax each ; what is the average 
income of the persons employ^ed in the office ? 

(984) Find the average of 21|, 73j, 0, 3*065, 82, 17^, 5J, 9^ ind 
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(985) The popnUuion of a place at one period was at 4780 and another 

period was 5002; what was the increase per cent? 

(986) Of 28 selected candidates for the East India Civil Service in 

1859, 8 were above 20 jears of age when they went to India, 
4 above 21, 12 above 22 and 23 respectivelj, and 1 above 24. 
From these data find what was the average age at which the 
men went to India. 

(987) Find the average of 13|f, 21, 7f, *0023, ^ 0, 106}^ and 57^ 

and express the fractional part decimally. 

(988) The population of Great Britain in 1851 was 21,121,957. The 

increase daring the previous half centnry had been 95*5 per 
cent; what was the population in 1801 ? 

(989) A person's average annual expenditure from the jear 1833 to 

1853 inclusive, is £293 I7s, 4d He finds that in 1833 he 
spent £283 lis. lOd, andin 1854, £365 148, Id,} what was 
hjs average annual expenditure from 1884 to 1854 inclusive ? 

(990) Between the years 1841 and 1851 the population of England 

increased 14*2 per cent In the latter year it was 21,121,290. 
What was it in the former year? 

(991) If the Roman Catholics are 3 to 1 of the population of Ireland, 

and the Protestant Dissenters bear the proportion of 2 to 3 to 
the members of the Established Church, find the proportion 
per cent, which the Protestant Dissenters bear to the Roman 
Catholics. 

(992) A tradesman's annual losses during 5 years average 1} per cent 

on the capital with which he began, and at the end of the five 
years his effects are worth £2531 5s. What capital did he 
begin with ? 

(993) An army lost 18 per cent of its strength by disease and desertion, 

and then lost 14 per cent of the remainder in battle. The 
number then remaining was 84624; of how many did the 
army originally consist ? 

(994) In 1841 the population of Great Britain was 21476000, and 

that of Ireland was 7310000. In 1851 the former had in- 
creased 8'45 per cent, and the latter had decreased 12*5 per 
cent Find the increase per cent in the population of the 
whole kingdom. 

(995) Sugar being composed of 49*856 per cent of oxygen, 48*265 per 

cent of carbon, and the remainder hydrogen ; find how many 

pounds of each of these materials there are in 1 cwt of siigar. 

(995) The populations of 3 towns in the year 1841 were 15875, 64575, 

and 29185. In the year 1851 the two former had increased 
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respediyely 4 and 8 per cent., and the latter had decreased 
20 per cent Fmd the increase or decrease per cent of the 
total population of the three towns. 

(997) In 1858 the yalne of £100 tithe rent-charge reckoned on the 

average price of com in the 7 years immediately preceding 
was £105; in 1859, reckoned in the same way, it is 3 per cent 
more. If it were reckoned on the price in 1851 only, it would 
be but £69. What wonld it be if reckoned on the price in 
1858 only ? 

(998) The popolations of 3 towns in the year 1841 were 2032S, 41804^ 

and 6117; in the year 1851 they had increased respecthrelj 
9, 10, and 12 per cent Find the avenge popalation oi the 
three towns in 1851. 

(999) The popalation of five parishes being 1236, 452, 364, and 516 

and 3430 respectively; find what the popnlation oS a sixth 
parish most be in order that the average popnhuion of the six 
may be 1256*5. 

(1000) The number of railway passengers dnring the same period m 

England, France, and Fmssia respectively, were — Ist dan, 
4743213, 2124917, and 307492; 2nd class, 10291749, 
6172429, and 1292476; 3rd class, 21409217, 15473551, 
2374237. Find the proportion per cent which the whole 
number of 1st class passengers bears to the whole number of 
2nd and 3rd class passengers. 

(1001) An electric cable is laid between two ports, and it is found thit 

the gross annual receipts amount to 20 per cent on the originsl 
outlay; the annual cost of repairs is 2 per cent on the original 
cost, and the expense of working is found to be £600 a year, 
in addition to 20 per cent on the net receipts. Ahet a 
year, a second cable is laid down, and it is found that the gross 
receipts and the expense of working are doubled, while tha 
cost of repairs for the new cable is only 1 per cent and the 
net receipts now amount to £14500. Fhid the cost of a cable 
and the net receipts for the first year. 

MISCELLANEOUS. 

(1002) If £l 8fl. 3 c. 7}m. be paid for 7 bushels, how much must be 

paid for 3 bushels 7 

(1003) A square tower is 97 ft high, and its solid content 5464} e. 

liDd its breadth, and how much ground it stands on. 
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(1004) What will be tBe cost of excaTating a well whose diameter is 

3ft. 9 in. and depth 42 jds. 2 fr., at 8a. 9d, per c. yd.? 

(1005) If a man rows 10 miles in 2 hours and a half, against a stream 

the rate of which is S miles an honr, how long would he be 
rowing 5 miles with the stream ? 

(1006) A hankmpfs assets amonnt to £179 2fl. and his debts are 

5^405 Sfl.; how mnch can he pay in the pound ? 

(1007) Find the simple interest of £1050 6fl. 2 c 5 m. for 6 years, at 4} 

percent. 

(1008) How many gnn-cards, each half an inch in diameter, can be 

punched ont of a piece of cardboard 1 ft. square ? 

(1009) How many yards of muslin» *75 yd. wide, will be required to line 

55-75 yds. of silk -875 yd. wide ? 

(1010) The length of one degree being 69 j^ miles, what is the length of 

the diameter of the earth, supposing the ratio of the diameter 
of a circle to the circumference is 7 : 22 ? 

(1011) A bankrupt pays 5 fl. 7 c. 5 m. in the pound ; how much wUl a 

creditor lose to whom he owes £11793 5fl.? 
(1018) The side of a cube is 6 s. ft. 97 s. in.; find the solid content 

(1013) A bankrupt has good debts to the amount of £456 18«. IdL and 

the following bad debts: £360 7«. lOd,, £120 13«., and £19 IBs., 
for which he receiTes resi)ectively 4. 5, and 9 shillings in the 
pound ; his own liabilities amount to £3408 12s. How much 
can he pay in the pound? 

(1014) The rate of a clock is *0375 per cent, too fast; how much will it 

gain in a week ? 

(1015) If 11 cwt. can be carried 12 miles for £1 5c., how far can 36 

cwt. 23 lbs. be carried for £5 2fl. 5c.? 

(1016) What number is that whose square divided by the fourth root of 

150^ is equal to 14? 

(1017) If 12 bags of potatoes of 2 bushels each, at Ss, 4d. per bushel, 

last 8 persons 3 months, what will be the price per bushel when 
9 bags of 3 bushels each last 6 persons |rd as long again ? 

(1018) If water flows through a pipe 2|in. in diameter at the rate of 

1ft. per sec., how many gallons will be discharged in an hour? 

(1019) A reserroir is 24 ft. 8 in. long, and 12 ft. 9 in. wide ; how many 

cubic feet of water must be drawn off to make the surface 
sink one inch? 

(1020) In what proportion must tea which cost &s. per lb be mixed 

with some at 4s. per lb. so that 20 per cent, may be gained by 
selling the mixture at 5«. Sd. per lb.? 

H 
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(1021) Fmd the discount on £775 6fl. Ic 2|m. doe 5 montlis henoe, at 

4| per cent 

(1022) A person travelling on the Ghreat Western Railway obserres 

that he is 21 seconds in passing 24 tdegraph posts^ which he 
knows are 25 yds. 2 ft apart When passing a station, the 
speed is reduced one-third, and he finds ti^j are 22) seconds 
going through; what is the length of the station? 

(1023) How much water must be added to a pipe of wine niilch cost 

£90, to reduce its price to 10«. a gaOon ? 

(1024) If 13 horses, or 17 cows, or 29 sheep, can graie a field of 7 acres 

in 11 days, in how many days will 11 horses, 22 eows, and 33 
sheep graze 1337 acres ? 

(1025) A gallon of water weighs 10 lbs. find the pressure of the ; 

atmosphere on a square inch when a water barometer stanib I 
at 33 ft I 

(1026) A man having worked 30 days, finds he has done oidy fths of i 

his work; he then calls in another to help him, and they finish ; 
it in 6 days; in what time would each do it separately ? 

(1027) The edge of a cube is 18 in.; what is the edge of a cube 8 times 

as large ? 

(1028) Find the time when the hour and minute hands of a watch are ' 

together between 2 and 3 o'clock. 

(1 029) A down train, which travels 36 miles an hour, leaves Paddington 

at the same instant that an up-train, which travels 45 miles an 
hour, leaves Didcot, 54 miles from London ; at what distance I 
from London will they pass each other ? 

(1030) If 7 horses or 23 sheep can graze a field of 10 acres in 7 days, in 

how long will 23 horses and 23 sheep graze 60 acres ? 

(1031) A., B, and C. can do a piece of work in 8, 9, an4 12 days -. 

respectively. A. works at it alone for 3 days, and is then r 
joined by B., and they work together for 1) day; A. theo i 
leaves and C. comes on ; when will the work be finished ? 

(1032) Express an English mile in French metres, a metre being eqnal 

to 39*371 English inches. 
M033) The lengh of the seconds pendulum at Greenwich is 39*1393 in., 
and the force of gravity is measured by the product of (the 
length of the seconds pendulum) x (3*14159)^ Find the ex- 
pression for the force of gravity in feet 

(1034) A hare pursued by a dog has a start of 104 yds., and the df)g 

runs 8 yds. for every 6 that the hare runs; how far will the 
dog have to run before he catches the hare ? 

(1035) A shilling weighs 3dwt8. 15gra., of which 3 parts out of 40 are 
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alloy, and the rest pure silver. How much per cent is there 

of allojr, and what is the weight of pare silver ? 
i) A ship is wrecked whose value is £20000; |rd belonged to A. 

}th to B., Jth to C, and the rest to D. The insurance office 

pays them £13000 ; how much should each receive ? 
') At what rate per cent, will a given sum double itself in 25 years 

at simple interest? 
)) In what time will a given sum treble itself at 5 per cent, simple 

interest ? 
I) Find the time between 8 and 9 o'clock, when the hour and 

minute hands of a watch are (1) exactly opposite, (2) at right 

angles, (3) coincident 
)} A man completes $ths of a piece of work in 13 days ; he then 

receives the assistance of another, and they finish it together 

in 6 days; in what time would each do it separately ? 

1) If 12 oxen are worth 29 sheep ; 15 sheep worth 25 hogs; 17 

hogs worth 3 loads of wheat ; and 8 loads of wheat worth 13 
loads of barley ; how many loads of barley must be given for 
20 oxen ? 

2) A cistern can be filled by two pipes in 2 and 3 hours respectively, 

and emptied by another in an hour and a half ; how long will 
it be filling if they are all open together ? 

3) I lay out £1000 in the purchase of £5 shares in a mine when 

they are at 2 premium, and £500 more in the purchase of £2 
shares in another mine when they are at } discount. The 
shares in the first fall to par, but those in the second rise to 
3 premium, and I then sell ont of both. How much do I gain 
after paying the broker J per cent on all the money which 
passes through his hands ? 

4) Two clocks point to 12 o'clock at the same instant ; one loses 

7 seconds and the other gains 8 seconds in S4 hours. When 
will one be half an hour before the other, and what time will 
each clock then show f 

>) The rate of a clock is *04 per cent, too fast It is put right at 
9 A,u, What time will it show at 3 p.m.? 

3) In the month of December the number of paupers in a certain 
union was 336, the number of women being double that of the 
men, and the children being as many as the men and women 
together. If a man cost one- third more than a woman, and three 
children as much as a man and a woman, and the whole cost 
for the month be £83 6s., how much is the daily cost of each ? 

h2 
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(1047} A Bteamcr makes the passage from New York laLiv 

(2760 miles) in 9dajs H bonis, and a train goes from LoBioa 
u Edinburgh (405 miles) in 18 boon ; compare the n 
tbe steamer and [he train. 

(I04S) A Te«sel whose speed was 9\ miles an bone, started at e i 

go a distance of 74 miles. Asecoad Tessel, whose speed wu M 
that of the first as 8 : 5, starting from the same place, aniiei 
5 minutea before the first. When did the second vessel i 

(1049) At a siege it was found that a certolo length of trench cooU 

be dug by the soldiers and naTvlcs in four days ; but wbn 
only half the nairies were present, it required screa da 
dig the same length of trench; what proportion of the 
was done by the soldiers ? 

(1050) ^nd the cost of covering a table 6'4i857U yards kng, mS 

1'73 yards wide, at S5s. the sqaore inch. 

(1051) A. bad 12 pipes of wine which he Eold to B. at 4i per cenS 

profit! B-sold llieni to C, for £40 12», profit; and C. sold 
toD. for £605 )8i. ajid cieaccd 6 per cent. What di 
give a galloD for the wine ? 

( 1052) The proportion of nnpaid letters to the whole number posted b 

London vas B per cent., and of the paid letters 51 per cent 
were stomped, and the whole namber posted was 450,000 ; 
many of them were stamped ? 

(1053) A ship 40 miles from shore springs a teak which admits 3j 

of water in 12 minutes, and GO tone would be sufficien 
link her ; but the ship's pumps can throw out 13 tons il 
an hoar, Find her rote of suling so that she may reach ibt 
shore just as she is beginning to sink. 

(1054) The capital of a mining compnny is £300,000; the w 

expenses of the mine amount to £15691 13s. 4(1 ia a yewi 
what must be the gross proceeds of the mine to pay the origiul 
proprietors 4 per cunt.? Also, supposing the original sham 
to be £10, what percentage wilL a person receive wh 
ebosed at 2 discount ? 

(1055) Having borrowed £220 at 5 per cent.; in 12 months afterl 

borrowed £340 more at 4 per cent. It took £607 IBs. H 
diseharge both debts. When was the money repaid ? 

(1056) A traveller sets out to walk from A. to B., at the rate or4 miki 

ftn hour. An hour later another traveller sets out from 
towards A. at 3j miles an hour. When they meet the first 
walked i> miles mare than the second. Hon far is it A 
A. to a? 
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1. Dbfinb <a Unit/ *Kamber,' 'Five,' and diidngoiBh between 
.'iSTotation and Numeration. 

2. How manj different symboUi or fignres do we require to express 
an nombers by the ordinary sjstem of notation? What are tiiey? 
'Why 18 it called the * Arabic System of Notation ? ' . 

3. Explain folly the ordinary system of notation. What do yon 
mean by * Local Value? ' What system of notation did the Romans 

'lae? 

4. Bistingnish between ' Abstract ' and * Concrete ' numbers. 

5. Define 'Multiplicand,' •Multiplier,' *Flroduct,' and •Continued 
(product.' 

/ 6. What do you mean by a •Power' of, a number? How is it 
pfixpressed ? Define the terms Square Boot and Cube Boot. 

7. What is a 'Factor?' Distinguish between •Prime' and 
.'Composite' numbers. 

8. Show that a number will be divisible by 8 when its three last 
digits are diviable by 8, and by 9 when the turn of its digits is diyisible 
bj9. 

9. How would you prove the correctness of a sum (1) in multiplica- 
tion, (2) in division, by ' casting out nines.' 

10. Define the terms 'Greatest Common Measure' and 'Least 
Conomou Multiple.* 

1 1. Define a ' Fraction.' Which of its pans is the Numerator, which 
the Denominator ? Why are they so called? 

12. Define a 'Proper Fraction,' an 'Lnproper Fraction,' a * Mixed 
Kiunber,' a ' Compound Fraction,* and a ' Complex Fraction,' and show 
that an improper fraction is equivalent to a mixed number, and vice 

13. Show that the value of a fraction will not be altered if the 
numerator and denominator be both multiplied or both divided by the 
game number; and hence show how an integer may be expressed in the 
form of a fraction having any given number for i» d<Q»\tfymaxA&£it« 

J4» When 18 a faction in its ' Lowest Tercoa t * 
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15. Explain the rule for redacing fractions to eqalvalent ones 
having a common denominator. In adding and snbtracting fractions 
why is it necessary to reduce them to a common denominatoii? 

16. Explain wbj the rule for reducing a compound fraction to a 
simple one is the same as that for multiplication of fractions. 

17. Show how the ordinary system of notation may be extended to 
fractions. 

18. Define a 'Decimal.' What is the 'Decimal Point?' Wbit 
advantages do decimal fractions possess over vulgar fractions? 

19. From the definition of a decimal deduce the rules for the multi- 
plication and division of decimals. 

20. Explain the rule for reducing a vulgar fraction to a dedmaL 
Can all vulgar fractions be expressed exactly as decimals ? 

21. How can you tell whether a vulgar fraction will produce t 
finite decimal or not? Show that if it does not produce a finite decimal 
it must produce a recurring one. 

22. In what sense is a recurring decimal said to be equal to a 
vulgar fraction ? What is the greatest number of figures there can be in 
the period of a recurring decimal? 

23. What is the standard (1) of the gold, (2) of the silver coin of this 
country? 

24. Explain fully how the standards of the weights and measureB an 
determined in England and in France respectively. What is the 
French system called? 

25. What advantages should we derive from a decimal coinage? 

26. What is a *Mean Solar Day?' What do you mean by 'Leap 
Year? ' Who first introduced it? and why? Wh^t alteration hat 
since been found necessary? By whom was it made? How woold joa 
ascertain whether any given year is leap year or not? 

27. What do you mean by the * Old Style ' and * New Style? ' 

28. What must we be careful to observe in reducing poles and 
perches to yards, and vice versa? 

29. When dividing by the factors of a composite nnmber, how do 
you form the true remainder? 

30. Explain fully the principle of * borrowing and canrying' in 
subtraction. 

31. To what class of examples is the method of * Practice ' applicabk? 
What is an * Aliquot Part? ' 

32. Define Proportion and Batio. How is it that if we know tkne 
terms of a proportion we can find the fourth? Must the two termaof 
a ratio be of the same kind? Wh&t does a ratio always repnseiti 



X^UESTIONS. 151 

38. Dedace the * Rule of Three * from the principles of proportion. 

34. Define the terms 'Area' and 'Solid Content* Show how to 
find the area of a rectangle and the solid content of a rectangular 
solid. 

8ft. Having given the area and one dimension, or the solid content 
ind two dimensions, how would jon find the other dimension? 

86. What is the difierence between Simple and Compound Interest? 
And what do joa mean by the 'Frincip&l,' 'Bate per cent.,' and 
'Amount?* 

87.' Distinguish clearly between Interest and Discount, and define 
Discount and Present Worth. 

38. How is discount calculated in practice, and which party gains 
the advantage? What do you mean by ' Days of Grace? ' 

89. What do you mean by the terms Conmiission, Brokerage, Insur- 
ance, Premium, and Policy of Insurance ? 

40. Define 'Stock' and explain why the value of stock varies. 
When is stock said to be at par? at a premium? at a discount? 

41. Explain the terms ' Dividend/ ' Funds,' ' Fundholder.' 

42. Define '£;Kchange,' 'Course of Exchange,' 'Par of Exchange/ 
' Agio,' ' Usance,' and ' Arbitration of Exchanges.' 

48. Explain briefly why the course of exchange between two countries 
varies. When is the exchange said to be against a country? 

The bills of exchange drawn by one country on another, as, for 
instance, by England on France, will be of more or less value 
according as there is more money due at the time by England to 
France, or the contrary; and if the English merchants have claims on 
the Frendi merchants to a greater amount than the French merchants 
have upon them, bills drawn in France upon England will be worth a 
little more than the amount stated. The rate of exchange will then be 
said to be against France. 

44. Explain the reason for ' pointing ' in the extraction of the square 
root. 

Since 1 = 1* : 100 =10^ the square root of every number between 1 
and 100, i. e. of every number having one or two digits lies between 
1 and 10, and is therefore a number of one digit Again, since 100 =r 
10* : 10000=100*, the square root of every number between 100 and 
10000, i. e. of every number having three or four digits, lies between 10 
and 100, and is therefore a number of two digits. Similarly, the square 
root of every number of ^t;e or six digits is a number of three digits, and 
80 on. If therefore a point be placed over the unit's place, and then 
over every alternate digit to the left, the number of points will indicate 
the number of digits in the root This is one use of pointing. 
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Again, the Dumber whoee root is to be extracted ia thus divided into 
periods, each of which corresponds to a digit in the root, and may be 
taken separately; for the first figare in the root is evidently the greatest 
number whose square is not greater than the first period, and theiefore 
the periods after the first may be neglected in finding this digit 
Similarly, the two first digits of the root form the greatest nnmba 
whose square is not greater than the two first periods, and therefore the 
periods after the second may be neglected in finding the second digit 
in the root. That is, after finding the first digit from the first period, 
the second period only need be brought down to determine the second 
digit, and so on. 

The reason for pointing in the extraction of Uie cabe root may be 
explained in a similar manner. 



ANSWERS. 



GBEATEST COMMON MEASURK 

(I) 185, 518. (2) 18. 87. (8) 99. 1. 

(4) 48. SS. (5) 2664. 1003. 

LEAST COMMON MULTIPLB. 

(6) 240. (7) 1440. (8) 72. (9) 2620. 

(10) 22680. 

VULGAR FRACTIONS. 

\'-*-J 7* S^ St 97' 5* n* V**/ tS» 39» S9» 3» 55* 

(13) YS* TSf^TS* H' (^^) I5» T5» T53» 5OT» 15* 

/^l')'^ \^ 31 V 35 48 /'1A^ 66 64 78 80 88 

07) V.W>W. (IS) W.fi'.W. 

(1«) W. m^ ^?§f^- (20) 4|, 8|, Si. 

(21) 11^, 12^, 11^ (22) I2ijf, 2ftVl0010^. 

(23) ft, §. f. (24) i. if, W. (25) ?, iJ, |. 

(26) ttJ. I, Mil. (27) A» M. !• (28) H, Jfi, fr 

(«») lfl?l» Hfi. W (30) i, f . (31) 4, 1. 

(82) 40J. 2f. (33) if. (34) 290i|. 

28, 90, 188, 129, 135 480,616,805,888, 180 , 
'^ 144 * 840 

V 48552, 21420, 12600, 6528, 22491 2380, 2520, 1323, 442, 3060 
' 51408 • 4284 

7) 2J, 2^. (38) lU, 2|§. (39) 8i|. 13ftV 

5) 16^. 123V (*0 15?, 15^. (42) 5|§, 5^. 
3) lOlSi, 5» (44) 11^, 9^. (45) 2ft. 

6) 21iJ. (47) i, Jl, 1ft. (48) 1|, 2||, ff. 
9) 101, 1211, 4gSf. (50) 8i|, J5, 2||. (51) 4j|, 8f, 8j|. 
2) *. (53) 1J|. (54) 7ft. 

5) llff. (56) IS. (>1^\\ 

U m IT- (59) 15|, 63, 56. QbOi^ W.^lV^A. 
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f 61) 39, 35, 34^. 
(64) 2^ ^ l^j. 

(70) 1. 
(73) ^. 
(76) 67J. 
(79) J. 
(82) IJ. 
(85) 25||. 
(88) 1. 
(91) If. 
(94) 2. 
(97) 1. 
(100) ^^ 
(103) lil, if. 
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(«2) m* 32, 81. 

(68) 3, 1. 
(71) 185. 
(74) 1^ 
(77) S I. 
(80) 1. 
(83) 15|. 
(86)^ 

(W) IS. 

(92)2. 

(95) H. 
(98)^^ 
(101) f. 
(104) 4. 



(63) I, J, If. 
(66) 10,^4. 
(69) 1. 
(72) 1. 

(75) i^ 
(78) ir, 2. 
(81) 3i§. 

(84) &. 
(87) &. 

(90) its. 

(93) 1. 

(96) 1^ 
(99)3fr 
(102) g. 
(105) J. 



DECIMAL FRACrnONS. 



(106) 
(109) 
(112) 
(115) 
(117) 
(119) 
(121) 
(123) 
(126) 
(128) 
(130) 
(132) 
(134) 
(136) 
(138) 
(140) 
(142) 
(144) 
(147) 
(148) 
(150) 



51-5675. 

334-3603. 

51206082. 

1002-46165. 

33*06886, 2-109. 

5-160023, 21-50101. 

446*352, 550124. 

•907905, 406*1891. 

2*47975, 636-83564. 

•2460168, 140-99575152. 

11961*232,318-906015. 

31-40399616, 158466011. 

2000-983462491. 

1000, 6. 

90*08, 450400. 

6-25, -0384759375. 



(107) 428*9573. 

(110) 262-027571. 

(113) 2000-83672. 

(116) 

(118) 

(120) 

(122) 

(124) 

(127) 

(129) 

(131) 

(133) 

(135) 

(137) 

(139) 

(141) 

(143) 



*08, 400, 39*7543782, &c 
•308. (145) 1*137. 

1300, *13, 13000, *011, *0011, 110. 
-00625. (149) 

Sum » "00027; diff.B -00001; products 
iA-niifiA. r]52> 



(108) 766*599. 
(Ill) 12988*76693. 
(114) «43*8985. 
486*622, 6-2436. 

118*114,-30019. 
2*3884, 43-04928. 
865*49892, *'3864. 
*9999. (125) l-OOOl 
*035594, 2-691066. 
5424-8324832. 3'12834, 
725-70045, 112-9115. 
2-6991408, *019683. 
267, 237286. 
130, 13, 1*3. 
245*53, &c 9640. 
37*56,. 1200. 
*04068. 

O'^^) -0003 

118-8. 
« •0000000182. 



DECIMAL FRACTIONS. REDUCTION. 



loo 



2'S, '1256, 13-34, -5625. 
•07692i, '73, -6$. 
•04, -06, -015625. 
232142857, *98. 



i Q 89 1 

B0» *9000» leoo' 
1> 181 1_ 30S7 



'2500* ?5» 31360* 
849 17 67 
2200» 55U» 7SE* 
J J 19 ^«^ 6997 



66» 9TF» 18600* 

LO-81824. 

105-05782. 

L'86464, 1*04213. 

307988, &c.,*0125ld, 61*165. 

3-6, 1-145. 

1-5, -0000437, &C 



(158) -6. 657 U2, 00. 
(160) -52380d, 130$, -00676. 
(162) 13'9647S. 

(*^^) 5T^» 23jg(j;5, xgo5* 

( ' ^^) 4^» 3o§U» 6SS- 
(168) |, ^, ^^. 
/'^7ft^ i7 13 8546 
/170N 11123 17 Q209 

(174) 39 93562. 
(176) 18-32373. 
(178) 17-76867, -93213. 
(180) -d0476l, 1-5, 1-36. 
(182) -5d, 12. 
(184) 33-3, 308-34. 
(186) -70076, &C 



1-5488. 



(188) 13-0125. 



iMi' 1*60646875. 



(189) -0642. 

(192) 10714285. 
3309016. (194) 540000, -0054. (195) 8585. 

1250, 12500, -000125. (197) lljf§, ll-5l4d. 

35-4875. (199) •1925. (200) 1-25. 





REDUCTION. 




506722, 188919 


(202) 


9599, 725491. 


591948, 1170360. (204) 


4193280. 


111510. 


(206) 1010647. 


(207) 582205. 


3361968. 


(209) 23061. 


(210) 629579. 


S62832. 


(212) 673328. 


(213) 1358880. 


1820752. 


(215) 1574624. 


^216) 838667. 


)8076668. 


(218) 175350. 


(219) 101095. 


^75057. 


(221) 57367. 


(222) 2303037. 


22188. 


(224) 99528. 


(225) 91214. 


78256. 


(227) 85931. 


(228) 266450. 


79573. 


(230) 554. 


(231) 4169. 


160757. 


(233) 26680. 


(234) 58191. 


865 170. 


(236) 2703294. 


(237) 1518900. 


11114940. 


(239) 49561 If 


(240) 48516. 


L 92669. 


(242) 49602. 


(243) 869460. 


28455. 


(246) 17587. 


(246) 136240. 


343104. 


(248) 221339^- 


(249) lllftC^e^Vv^ 


>751989. . 


(261) 963291^4. 


(^^^'^ ^\tA'^n. 


488245. 


• (254) 94153. 


O^V) ^^\^- 
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ARITHSfETia 



(256) 133056. 
(259) 4555380. 



(257) 40704. 
(260) 8055709. 



(358) 948197. 



(261 
(262 
(263 
(264 
(265 
(266 
(267 
(268 
(269 
(270 
(271 
(273 
(274 
(275 
(276 
C277 
(279 
(280 
(281 
(282 
(283 
(284 
(285 
(287 
(288 
(289 
(290 
(291 
(293 
(294 
(295 
(^96 
(297 
(300 
(302) 
r304 ) 



£439 89. 2|d., £3874 9«. l|(f. 

7763 gni. 17«. lOfeZ., 2436 mol 25«. 9(f. 

8933 goL 5«. 6(^., 57635 crs. 1«. 

548cwt. 8qr8. 25lbs. 7oz., lllqrs. 4lli8. lOoss. Sdn. 

115 tons 17cwt. 2qrs. 6 lbs., 428 tons 4cwt. 13lb6. lloi. 

2751 cwt. Sqrs. 24 lbs. 9 oz. 1 dr., 11 tons 19 cwt 20 lbs. 808. Idr. 

4 lbs. 11 oz. ledwts. 22 grs., 3328 lbs. Soz. 5 dwts. 

156 lbs. 3 oz. 8 dwts. 3 grs., 170 lbs. 3 oz. 2 dwts. 18 grs. 

3m. 5fiir. 39 p. 1 yd. 1ft. Sin. 

712 fur. 10 p. 1yd. 2 ft. 

186m. 20p. 4yds. 2ft. (272) 1818 fiir, 11 p. lit 6fik 

91m. 8 for. 15 p. 5yds. 1ft 3in. 

49m. 2fhr. Sip. 3 yds. 1ft. 11 in. 

37 lea. 2 m. 5 ftir. 23 p. 1 yd. 1 ft. 6in, 

1558 m. 6 for. S3 p. 3 yds. 2 ft. 7 in. 

124m. lip. 5yds. 3 in. (278) 439662 p. 8ft 7 UU 

13 a. 12 p. 17 s. yds. 5 s. ft. 

40 a. 1b. 24 p. 27 s. yds. 8 8. ft. 

506 b. 38 p. 27 s. yds. 4 s. ft. 99 s. in. 

4 ▲. 3b. 5 p. 12 s. yds. 2 s.ft. 105 s. in. 

146 a. 1b. 13 p. 9 s. yds. 4 s. ft. 109 s. iiL 

111 A. 2 b. 17 p. 3s. yds. 28. ft. 3 8.in. 

21 c yds. 4 c. ft. 18^ c in. (286) 170 c. yds. 21 c ft 735 e. ilk 

321622 cyds. 2 c. ft. 821 c. in. 

17 qrs. 5 bos. 1 pk. 2 qts., 12 Ids. 4 qrs. 7 bos. 3 pks. 

48wk8. 3d. IShrs. 8min. 55 sec. 

419165 m. 1 wk. 5d. 4hrs. 17min. 

64 tons 6 cwt. 8 qrs. 14 lbs. 10 oz. (298) 2580. 

125 lbs. 3oz. 5 dwts. 12 grs. 

92 m. 4fur. 18 p. 4 yds. 2 ft 10 in. 

4 wks. 4 d. 1 hr. 50 min. 48 sec. 

137 m. 3 for. 36 p. 3 yds. 1 ft. 6 in. 

25. (298) 12 m. (299) 7 a. 26 p. 10| yds. 

3 cyds. 20c. ft 1455c in. (301) 46 lbs. 8oz. 2 dwts. Sgn. 

30 lbs. doz. 1 dwt. 19 grs. (303) 192 cwt 1 qr. 6 lbs. 4qs. 



COMPOUND ADDITION— COMPOUND SUBTRACTION. 157 

(808) 29 m. Ifur. 1 p. 2 yds. 2 ft;. 4 in. 

(309) Uc. yds. 2 eft. 1278c. in. (310) 17626. (811) 50. 

(312) 150561. (313) 37 lbs. 6 oz. 

(314) 540. (315) 107224^. (316) 8 tons Icwt 3 qrs. 8lbs. 

<317) 791083175. (318) 1000. (319) 2112. (320) 22862. 



COMPOUND ADDITION. 

(321) £8292 2«. 3jd (822) £9891 IBs. lid. 

(823) £10074 8«. 7^ (324) £3720 lis. Bd. 

(325) £42637 14«. 5d, (326) £8337 Us. B^d. 

(327) £4332 3s. 2d. (328) 56cw1;.3qrt. 10 lbs 14ob. ISdrs. 

(329) 1050 tons 4cwt. 3 qrs. 18 lbs. 7oz. Sdrs. 

(330) 724 tons 17cwt. 2 qrs. 24 lbs. 9oz. 6dr8. 

(331) 57 lbs. 6 0Z. 12 dwts. 23gr8. 

(332) 43 lbs. 5 oz. 14 dwts. 6 grs. 

(333) 80 p. 3 yds. 2 ft. 11 in. (334) 195 m. 7 for. 28 p. 3yds. 6 in. 
(335) 500 m. (336) 127 p. 12 8. yds. 3 s. ft. 8 s. in. 
(337) 565a. 24p. 25s. yds. (338) 124r. 6p. 14s. yds. 4s. ft. 110s.in. 
(339) 186 qrs. 2 bus. 1 gal. Sqts. (340) 130 loads, 
(a) £4506405 3s. 6d. (/3) £5630662 18& bd. 

(7) £3493471 3s. Id. (8) £4371039 7«. 3d. 

(c) £3934697 I3s. 9d. (Q £2876217 5s. 2d. 



COMPOUND SUBTRACTION. 

(341) £418 8«. 11|</. (342) £290 Us. S^d. 

(343) £88 I2s. ^d. (344) £524139 16& 10|d 

(345) £2731 I7s. Id. (346) 44 tons llcwt. 1 qr. 23 lbs. 

(347) 4 tons 18 cwt 2 qrs. 14 lbs. 

(348) 7 cwt. 3 qrs. 17 lbs. 13 oz. 15drs/ 

(349) 21 lbs. 6 oz. 13 dwts. 3 grs. 

(350) 1 lb. 9 0Z. 2 dwts. 11 grs. 

(351) 85 lbs. 10 oz. ISdwts. 21 grs. 

(352) Im. 5 fur. 36 p. 4|yds. 1ft. 6 in. 

(353) 6 lea. 22 far. 23 p. 4jyds. 6 in. 

(354) 7a. 2r. 36 p. (355) 1 r. 28 p. 28^8. yds. 5 8. ft. 108 8. in. 
(356) 4 Ids. 4 qrs. 7 bos. 3 pks. (357) £16477 3s. lid. 

(358) £132 2a l^d. (359) £60^ \^8. ^d, 

(360) £497 19s. Bd. 



ABtTHUBTIC. 



COMPOUND MDLTIPLICATIOK. 
(361) £30018 *a. 91^, £318490 6i. 3^ 

(363) £TSe31 19L8<f., £17902 IS*. 3<i 
(36S) £14028 ia». 9d., £136853 7«. IJi 

(364) £2ST99 19i; 5|d., £2S770TT ISi. lOd 

(365) £I6!V0 134. I|<i, £SB41S 11j. lOd 

(366) £37279 14i^ 7ld., £366786 Of. 2d. 

(367) £3^337 \7i. lU. £710130 1S<. 9|d: 

(368) £234333 7<. 4d~, £IS94I7 13<. 7li. 

(369) £930 ii. nliL, £6536 St. 6j(f. 

(370) £3375 Si. Uid., £4179 Si. lOd 
l37l) £2696 6>. 7j<J, £1973341 3>. O^d. 
(373) S93ioni lOcwI. SSlba. 4 de. 

(373) 301 tons 17cvl. 3 qri. 16lbB. 

(374) eilcwL 311m. ISdn. (375) 207311)8. 1 oz. 6 dwtt, SlgA 
(376) SOSfor. lap. 1yd. 9iB. (377) 4334m. 4fiir. 37 p. *jit 
(378) 101331. aa. 2p. (879) 74lb». 3oz. 4 dwt. 4gn. 
(360) £41 U. id. 



COMPOUND DIVISION. 

(381) £399 1: lid; £323506 6i. 10^ 

(383) £60633 16ft l\i., it. 6d. (383) £7 B«. Tjdl, £33005 3i. Itl 

(384) £413 0«. 9j<£, £!63a9 4t. 9{^ 

(385) 6cwt. 3qrB. 7 dre., 1 ft. Sj^ia. (386) 175. 
(387) £399 S». (388) 46lii. 7fiir. 35p. Syda. 
(389) £556734 lOf. (390) 4 yr«. 45d. I5luri. 

(391) £1406 8*. 6|<£ (392) £9 18i. 8^ 

(393) £S16 10».&^ (394) £175 6». 1^ . 

(395) £87 14.. eji (396) £794 2* a|K 

(397) £190 9«. lOjJd. (398) £778 3.. 9^ (399) 1^ (400) 1[. 

BBDUCTION OP FRACT10S8. 
(401) 10i<£,16(.8<J:,af. U (403) £ie 17(.6<i, is*. 6(f.,£5 I9» 



BEDUCTION OF DECIMALS. 159 

(406) £S 128. 2iL (407) lis. Bd. (408) £l 2«. 4^1. 

(409) 128, 9^ (410) £4 2#. Iffd (411) £2 IBs, 8^1. 

(412) £8 108, 8^ (418) 9«. 2(f. (414) 2«. 5^, 

(415) 14«.»6(2. 

(416) 14ct7t. Iqr. 4lba; Soz. 8dwt8. ISf gn.; Stons IScwt. Iqr. 22 lbs. 

(417) 14cwt. 7 lbs. 4oz. 11 drs.; 61 St. 6 lbs. 

(418) IOf. 47d8. 2ft;.; 89 A. In. l^p. (419) 2qr. 171b8. Ij^oz. 

(420) 14 tons 3cwt 2qrs. 10 lbs. 5oz. 1 dr. 

(421) 4 far. 89 p. 2 yds. (422) 1 A. la. 12 p. 

(423) I, Iff. (424) ^, ^. (425) ft, J. (426) §11, f. 

(427) 3J. If, (428) ^, Hf. (429) ^^ (430) 2^. 

C431) liis- (432) ^. (433) jfe. (434) ^. 

(435) si^ (436) ^. (437) 10^. (488) fj. 

(439)^. (440) J?. (441) ft. (442) J|. 

(443) ?. (444) i. (445) ^ (446) IfffJ. 

(447) 5i|i. (448) .gj^ (449) 1J|. (450) J||. 



REDUCTION OP DECIMALa 

(451) 15«., 3«. 4|dL (452) 7«. 10^., £2 I7s. 6ld. 

(453) 15«. 7id, £7 6«. lOfd (454) £2 U 8c/., £26 3«. 8|d 

(455) £2 U, 9d,, £4 58, (456) £2 12t. 6dL, 5«. 9^. 

(457) £42 3«. Sfd, £3 3«. 7(1 (458) 7«. 0^, £15 16«. 6ft(2. 

(459) £121 13». lltif<i, 8«. 4j§gJ^ 

(460) £101 16«. l||<f., £5 S8, 6ftd (461) t§J§^, 2ton8 7 cwt 2 qrs. 

(462) 8*14968d:, 3 qrs. 10 lbs. 14*3616 oe. 

(463) lOtODS IScwt. 3 qrs. 16|ibs., 3cwt. 2 qrs. 14 lbs. 

(464) 14cwt 12^1bs., Iton 18cwt. l||qrs. 

(465) 5 fur. 24 p., 78 fur. 20 p. 

(466) 33 a. 1b. 32p., 28wk8. 4d. 9hr8. 45 m. 

(467) 78, OfJ., l8, S^d, (468) 78, Sd,, £2 28. 6d, 

(469) £33 5«., 3fiir. 10 p. 37ds. 2 ft. 

(470) £2 88, lid, £3 9«. 6c/. (471) £l U. Ofc/. 
(472) 9s, 3^^ (473) £2 16#. bid. 
(474) 15*. 4^ (475) £3 11». 2-38125. 

(476) 3cwt. 2 qrs. 25ft lbs. (477) 2 ft. Sftoftin. (478) 13«.9d: 

(479) £1 98, 7^^. ^ (480) £l7 6». 95§grf. 



(481) 8.625, •0919, &c. (482) 1'71875, '46875 

(483) -00875, '772916. (484) •4255d52880, '089^85714. 
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C4B5) -sesess, •wis. 

(1ST) 3-63S, -a. 
(489) 18-9671794. 
(492) -0003473, 1-68. 
(494) iHgiOTUIBS, IS'S. 

(497) -leu. 

(499) ■09769635. 



ARITHIIETIC. 

(466) -osias, •esa. 

(48B) S9'69S632I7, &C. 

(490) -7875. (491) -5)5. 

(493) -25, -sas. 

(4S5) Oias. -08125, (496) "S. 

(498) -38314285}. 

(SOO) £6 lU., '3275. 



(501) £510 10»,£S796. 
(603) ieiD7S0 10i;,£S176 I6j. 
(505) f784614 2i. 8j(L, /1T56824 
(S07) £\J 2.. 2irf. 
(S09) iSSa 8m. Ud. 
(511) £728 1T«. 6d. 

(518) £S4 lT(.Oi|i>i. 
(SIS) £90 Of. 9^ 
(517) £125 >7*. 7jy^ 

(519) £241 10«. 
(S21) £311 e«. 

(523) £2025 9(. llfJL 
(S2S) £1381 19*. aid. 
(527) £20 18* 
(9J9) £269 19*. 8^ 
(581) £a 15». Hid. 
(533) £343 12J. 4^^ 
(535) £281 12*. 4^i(. 
(537) £417 3». 9rf. 
(539) £1066 li. 6^. 
(G41) £54 I6t. 6d. 
(S4S) £113 17<. 3H<1 
(549) £953 14«. ed. 
(547) £7 12*. 
(549) £4U 11*. Sd. 
(551) £1913 14*. 
(S63) £2210 12*. 3|d. 
<555>£17 IS*. Ud. 
(SS7} £1727 4*. 6jd. 



(503) £345, £7653 14*. 

(504) £50347 6*. e±, £39845 8i 
11*. 3il (506) £625 19«. Q^ 

(508) £67 5*. lOgrf. 
{510) £29 It*. 6fd 
(612) £839 14(. 4^ 

(S14) £3 9*. aid. 

(916) £526 14*. S||J. 
(518) £1846 3*. 4il 
(520) £227 14*. 

(533) £49 141. I^dL 

(534) £46 16*. IJJA 
(526) £4 9<. 5||<f. 
(528) £86 10*. 2id, 
(S30) £90 0*. if^^ 
(532) £39921 17*. 6d. 
(534) £63 12*. 3^ 
(536) £669 2*.g|(t 
(S38) £1073 11*. ll|d: 
(540) £50 2*. 3d. 
(542) £26 S$. llj(£. 
(544) £1233 1.1*. 6|d. 
(946) £3 10*. 3|d: 
(648) £4595 8«. 4dl 
(6S0) £1281 19*.0JdL 
(963) £4503 1*. SJd. 
(594) £9759 7». 8JJL 
(996) £33 6s. 8d. 

(,5Wj SAW \4«. <y. 



SINGLE AND ^OUBLE BULE OF THREE. 
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^216 19«. 5^ 
^10330 18<. 2{dL 
£135 lis. 9^ 



(^62) £223 1 U 3d 
(564) £B 98. 10}^ 



SINGLE BULE OF THREE. 



£24 13». (567) 

Im. 1378|7d0. (570) 

ei2. (573) 

is. (576) 

K (679) 

78. 6d (582) 

l^m. (585) 

10 days. (588) 

"1000. (591) 

|ihr8. (594) 

iO. (597) 

?93 14A.4}dL (600) 

^3 11«. Sfjd. (603) 

?33 ll«.3dL (606) 
°25557 I8s lid. 

.5i. (611) 
!cwt. 3qr8. 14 lbs. 

:75 5s. bj^. (616) 

^1849 U8.6d. (619) 

10 oz. (622) 

1044 lbs. 2 oz. (625) 

S90. (628) 

H ISs. 2}d. (631) 

?10 19«. (634) 



93 bus. 2pk8. 

534. 

5 hn. 45 min. p. 

£3500. 

151^ lbs. 

£500. 

£9 Bs. 4id. 

£8 11<. lO^d. 

£10 16«. 

200 miles* 

£55 8i.6jdL 

37lba. 

£2881 168. Sd. 

£8 15«. 

8 hrs. 

28. 5d. 

4677^. 

£90. 

£5. 

£20 1«.* 

As. 

6|hr8. 



(568) l8. 6d 

(571) £9. 
If. (574) £2 10«. lOjdL 

(577) 78. %d. 

(580) 5^ 

(583) £7. 

(586) 78 A. 32 P. 

(589) 24^. 

(592) £124. 

(595) 2 yean. 

(598) 17«.6<i. 

(601) £174 12«. 

(604) £27 Ss. &ld. 

(607) £2417. 

(609) £3 17#. 

(612) £238. 

(614) 4oz. 13idrs. 

(617) £7. 

(620) £7144 78. 6dL 

(623) £31 7s. 

(626) 65 lbs. 
(629) £78 7s. 11^^ 
(632) £5583 6«. Sd. 
(635) 12800. 



DOUBLE BULE OF THBEE. 



JO. (637) 27. 

^8 168. Sd. 
>44m. 



(638) 10 days. 
(641) 312. 



J6i. 



(644) 408. lOd. (645) £100. 

(648) 6440. (649) 22f. 
£57 12«. (652) 32 days. (653) £2 Ss. 2d. 
S50 10«. (656) 14400. (657) 400. 
S326 13«. 4d. (659) 8. 

i 7 da7S. (662) 88 A. 2 b. 15 F. 



(639) I6cwt. 
(642) 28. Id. 
(646) 45 days. 
(650) 2340 lbs. 
(654) 12 hrs. 

(660^^ 45. 
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ARITHMETIC. 



(664) 240. (665) 14| wks. (666) 35. 

(668) S3 St. 13 lbs. 7oz. Ijdrs. (669) 11^. 
(671) 73. (672) 24. (673) 450. 

(675) £140. (676) 17| days. (677) £2000. 
(679) 132 days. (680) 84. 



(667) 6664. 
(670) 21. 
(674) 81^ 
(678) 9|. 





ABEAS, &c. 


> 


\ 


(681) 277 8. yds. 319 8iin. (682) 104. 




(683) £13 9«. 1(^ 


(684) £11. 


(684) 136 yds. J 


2 ft. 


8 in. 


(686) 106 yds. 2 ft. 


(687) £2 59, 




(688) 100. 


(689) 180 yds. 


(690) 140 yds. 




(691) 208. 


(692) 450. 


(693) 450. 




(694) 13|cyd8. 


(695) 51|. 


(696) 71. 




(697) £2 1«. 9d. 


(698) 23. 


(699) 82|. 




(700) 2 eft. 1457c in. 


(701) 15cwt 


(702) 144. 




(703) 46|. 


(704) i in. 


(705) 2801^. 






(,706) 47 tons 17cwt. 


66 lbs. 




(707) 167 yds. 


(708) 195 s. yds. 


(709) 4 8. yds. 


Is. 


ft. 118*4836 8. in. 


(710) 1302-609. 


(711) 4$ ft 




(712) 667J. 


(713) 5cwt.2qr8. 11 lbs. (714) 10 tons. 




(715) £9 19«. 8|d 


(716) 1237500. 


(717) £l3 4*.3jy. (718) ajft. 


(719) £34 2«. 


(720) 654 8. ft. 


72 


8. in. 



DUODECIMALS. 

(721) 42 ft. V 8^ 42 ft. 20 in.; 92 ft. 2f 5", 92 ft. 29 in. 

(722) 273 ft. 5' 3^ 273 ft. 63 in.; 396 ft. 5', 369 ft. 60 in. 

(723) 144 ft. 8' 6" 8'", 144 ft. 101 J in. ; 42 ft. 6' 6" 4"' 1 1"", 42 ft;. 78^10* 

(724) 12 ft. 9' 0^ 0'" 8"" 8'"", 12 ft. 1296igin. 

(725) 37 ft. 2' 2" 8'" V" 4""\ 37 ft. 320jin. 

(726) 70 ft. 3' 8" 10"' 4"", 70 ft. 44Uin. 

(727) 9 ft. 2' 7" 2"S 5*"\ 9 ft. 31^ in. 

(728) 447 ft. 8' 0" 10'" 8"", 447 ft. 96| in. 

(729) 55 ft. O' 8" 5'" 2"", 55 ft. 8f| in. 

(730) 273 ft. 7' 5" 3'", 27 8. ft. 1071 in.; 1008 c. in. 



INTEREST AND DISCOUNT. 

(731) £85. (732) £48 2s. 6d. (733) £277 7«. Sfti 

(734) £687 28, lOjrf. (735) £819 IBs. ^d. (786) £l 4g. Sfd 
(rsr) £499 19s, lO^i. (738) £U\0 \58. 5d. {739) £600 15«.9'54i 



/rAn'i jPao i*r« a.iq'7K/I fnAy\ J?\»»<^ «>« <^«1. 



(*l&*)!\ A<kKMk A.r.r<AC. 



INTEREST AND DISCOUNT. 
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£166 lOf. di'ld. (744) £18496 18«. 4d, (745) £862 15«. 4d 
£985 48. 8d. (747) £1246 4«. (748) £1422 17«. 



£113 98, 9f</. 



(750) £195 28, 
£235 18«. l|'56d: (752) £15 12«. 9|f§Jdl (753) £43 6«. llj<i. 



£1005 U 11|<f. 
£880 13«. 7JJS</. 
£8508 10«. 10|</. 
£4854 48. O^d, nearly. 



(755) £9426 5*., nearly. 

(757) £267 28. 5j-09dL 

(759) £5627 10«. 10|d:, nearly. 



3i. (762) £475. (763) £1844 17«. lOffff. (764) 3yr8. 
4i. (766)4yr8. (767) 3^yr8. 



£16 12». 6j^ (769) £93 4*. 4d. (770) £108 15«. 
£31 17«. (772) 6«. l^l^. (773) 6#. Sd., nearly. 

£3 0«. 6d: (775) £4 2«. 6(i. 



£1125. 



H 



(777) £2275. 



(778) £1158 17«.6<f. 



(780) £36 12«. l^., nearly. 
(782) 16|yrs. (783) £260 16*. 2^j^ 

(785) £11 19«. 9,ff^ 

(787) £424 6«. lOf^d 

(789) £13 17#. 4lfrf. 

(791) £893 08. 1^., nearly. 

(793) £9 16s. Sd. 

(795) £4484 13«. 9d. 

(797) £48 9*. 

(799) £7600 12*. 2|||ffrf. 

(801) £70. (802) 4f. 

(804) 4J. 

Discount £3 5«. 9f|. Error in fayour of the diaoounter U, 9^jd. 
€7 158. 2ld. (807) £262 48, ^ 

£0 16*. 7|</. (809) £38 28. 

£214 78. 1^. (811) 4. 

€21 J9S. l§§d. (8U^ £4^ ^«.\^^ 



£3098 6«. 2i(;. 

£668 10«. 6|dL 

Syrs. 

£14 17«. 6d. 

£1604 5«. 

Byrs. 

£299 48. 0*03d: 

3|. 

£987 10*.9?g|d 

£71 48. l|d, nearly. 

£919 12*. 8d. 
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ABITHMETIC. 



(814) 21. 

(816) £34 178. 5{(iL 

(818) 3. (819) 4i7T8. 

(821) £334 5«.3<f., nearly. 

(823) £1129 Ss. Ad. 

(826) £75 6«. Sd. 

(828) 5. 



(815) £S6 13«. l'44c£. 

(817) £1306 5s. 

(820) £173 179. 6dL 

(822) £26 3s. l{cf., nearly. 

(824) 4|. (825) 4} JTS. 

(827) £5856 lU. 5d. 

(829) £2 I5s. 3d. (830) 4. 



COMMISSION, INSURANCE, &c 



(831) 10 gm. 
(834) 27#. 
(837) £10 16«. 
(840) £8820. 
(843) £2107 109. 



(832) £3 13«. 9d. 
(835) £4 13& 11^ 
(838) I9s. 6d. 
(841) £25 IQs. 7id. 
(844) £30. 



(833) £21. 
(836) £4000. 
(839) £136 13«. U 
(842) £1500. 
(845) £74 2s. 



STOCKS. 

(846) £2100. (847) £1980. (848) £1270. 

(849) £9178 Bs. 3d. (850) £1531 13«. 2^ (851) £588 5s. 

(852) £2400, £42. (853) £4400. (854) £21 5s. 

(855) £304 6«. ll||dL (856) £5 13«. l$g^ 

(857) £58 10*. increase. (858) £55 28. 8ifdL 

(859) £19000. (860) £800. (861) £I5^ 

(862) £27. (863) £527 28. 4f|rf. (864) 3|5|. 

(865) £8 Bs. 9|d increase. (866) £1600, 4 per cent. 

(867) 101. (868) £29 16«. 7^^. increaso. 

(869) £52 lOs. increase. (870) £248 5«. Ad. 

(871) 91J. (872) 88&. (873) 128^1, 

(874) 18j^ (875) £7092 Ss. llgdl, 8J}. 

(876) 82J. (877) £181 U. 5^^. 

(878) £115 As. increase. (879) £l20f{. 

(880) £10020. (881) £75. (882) 3^ 4|f. 

(883) 25 per cent increase. (884) Lost £42. (885) £906a 



PROFIT AND LOS& 

(886) 20. (887) ll^d. (888) 5. 

(89(/) IBs. Ad. (891) £l As. 5^^ 
(893) 96^. (894) ll#. 7j|<i. (895) 19#. 2d. 

(S96) Gained 5 per cent. (%^lS ^- ^• 



(889) 16s; 8d 
(892) 40. 

(898) 87). 



PROPORTIONAL PARTS — ^EQUATION OF PAYMENTS. 165 

(902) 15. (908) :ei3 7«. 9d (904) £7 9«. 2d. 

(905) £2 16«.3dL (906) 4 per cent. 

(907) 5f. (908) lOs. Bd., 8^. 

(909) £1 1«. 6^, £7 \B9. 2}|fd: per cent. (910) I2a. 6dL 

(911) Loss j^l 78. 7id., or 6j^ per cent (912) 5a 

(913) 18«. 9i. per gaL (914) Oains 5i"|^ per cent 

(915) £274 1S<. 9(2. (916) £24 28. 3^ 

(917) £1 08. 9f§dL 

PROPORTIONAL PARTS. 

(918) £35049 1 2«., £81782 8«., £105148 16«., £128515 48. 

(919) 2550, 1700, 1275, 1020,850. 

(920) £10 13«. 4d., £13 6«. 8d., £16. 

(921) £1250, £1406 5«., £1562 lOff., £781 58. (922) 9, 42, 57. 
(923) £40, £30, £42. (924) £680, £816, £714, £935. 

(925) £24 10«., £24, £20. 

(926) £179 8«. Sd, £142 9«.« £99 S8. Ad. 

(927) £795, £840. (928) £750, £500, £250 

(929) 12tf.6dL, 12«. 6(f., £l 5«.,£2 10j.,£5,£10. 

(930) £3200, £4800, £6000, £7000. 

(931) A., £59 12«.; B., £14 18«.; C, £74 10«. 

(932) 10«. 6c/. A. receives £123 78. 6dl, B. £170 12«. 6J. C. 

£275 12«. 6d (933) 2 tons 8cwt. 2qrs. 

(934) £1024, £1280. (935) £11 19«. 4idL 

(936) A., £190 12«. 6d!.; R, £90 12«. 6(f.; C, £18 15«. 

(937) Nitre, 30| cwt, solphor, 3| cwt, charcoal. 5f cwt. 

EXCHANGE. 

(938) £l»24*9f. (939) 33«. 4(f. (940) lOguI. 
(941) 10^. (942) £1 19«. 4^. (943) 1468. 
(944) 2436«|UdoL (945) £2 Z8. 2|UJ|rf. 

(946) 377 fl. 2 St 2*4 pen. (947) 1079|lir. (948) 14}. 

EQUATION OF PAYMENTS. 

(949) 17 ma (950) 3 mo. (951) 3|mo. (952) 4|mo. 

(953) 21 ma (954) 12 mo. (955) 7ima 

SQUARE ROOT. 

(956) 19, 55. (957) 94, 111. (958^ 22a. ^^%« 

(959) 712, 799. (960) 922, 977. '^^V^ '^^^AV^'^* 
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ARITHMETia 



(962) 362, 53*43. (963) 327, 729. (964) 7047, 19'49, 

(965) 6*005, *091. (966) 9*00009, 34*5761. 

(967) *23046, 2*2222. (968) 00135, 72639459. 

(969) 316227, 2*68022. (970) 3*60554, 2*64635. 

(971) 5i, 50^. 



(972) 31, 38. 
(975) 837, 982. 
(978) 9*77, 1002. 
(981) 1*794, *368. 



CUBE ROOT. 

(973) 15, 93. (974) 103, 159*85, fte. 

(976) 1061, *623. (977) 612, 22*8. 

(979) 03859, &c., *074. (980) 1*259, 2-924. 



AVERAGES AND PERCENTAGES. 



(982) 35*410714285. 
(985) 4-6443514. 
(988) 10804070, &C. 
(991) 13|. 
(994) 3*129, &C 



(983) £272 68. l^d. 
(986) 22*125. 
(989) £297 15«. 3d. 



(984) 26*5435416. 
(987) 26*1509125. 
(990) 18495000. 
(993) 120000. 



(992) £2700. 

(995) 55-83872 lbs., 48*4568 lbs., 7*70448 lbs. 
(996) Decrease *0328d, &c. (997) £91 U. 

(998) 24813-23. (999) 1541. (1000) ll*18,nearlv. 

(1001) £5000, £7000 



(1002) 7fl. 8c. 7im. (1003) 13 yds., 169 s. yds. 

(1004) £22 18«. 4(2. (1005) 39 min. (1006) 4fl. 4c. 2|iii. nearly. 

(1007) £267 9fl.9|m. (1008) 576. (1009) 65*0416. 

(1010) 7908-84297. (101 1) 5012 L 2fl. 3 c 7im. 

(1012) 17 c. ft. 415 c. in. (1013) 3s. Ad. 

(1014) 3 mm. 46-8 sec. (1015) 18|ff. . (1016) 7. 

(1017) 2». U^ (1018) 765-102. (1019) 26^. 

(1020) 3 : 13. (1021) 14 L 2fl. 7 c. 5 m., nearly. 

(1022) 220. (1023) 54 gals. (1024) 640*9 days. 

(1025) 14-282 lbs. (1026) 50 days, 21f days. 

(1028) lO^min. pa8t2. 

(1030) 9f. (1031) l||days. 

(1033) 3219 ft. (1034) 416 yds. 

(1035) 7i per cent, 3 dwts. 8^ grs. 
(1036) A. £4000, B. £3000, C. £^400, T). fri^^Q. 



(1027) 1yd. 
(1029) 24 miles. 
(1032) 1609*306. 



MISCELLAKEOrS. 167 

8 hrs. lO^min., Shn. 27j^imii^ 8 hrs. 43j^ min. 
45^, 10|§. (1041) 23^'^ld8. (1042) 6 hrs. 

£1203 I5s. (1044) In 120 days, 16 min. past 12 o'clock 

and 14 min. before 12 o'clock. (1045) 8 hrs. min. 9f sec. 
affd, 2^., l|fdl (1047) 8 : 15. 

10 hrs. 55 min. (1049) ^. (1050) £18630. 

68, 8id, nearly. (1052) 21 1 140. 

4^miIesanhoar. (1054) £27691 13«. 4d, 5 per cent 
2| years after borrowing the first. (1056) 34 miles. 



APPENDIX. 



THE METRICAL SYSTEM. 

1. An Act of Parliament legalising the use of the 
metrical system in Great Britain having been passed 
during the last session, it is necessary to give a fuller 
account of it than that in Art. 84. 

As there stated, the multiples and submultiples of the 
different units are on the decimal scale. The former are 
denoted by prefixes derived from the Greek, and the latter 
by corresponding ones derived from the Latin. Thus : 

Deca (S^ica) signifies 10 times; deci (decefn) the 10th part 

Hecto (Ik&t^v) „ 100 n centi (centum) „ looth „ 

KUo (x^Awt) „ 1000 „ mim(mme) „ lOOOth „ 

Myria (/iOpiOi) „ 10000 „ 

Obs. The prefixes which express division all end in t, the others in a 
or o. 

2. The Metre (Greek fiirpov, a measure) is the unit of 
linear measure, and from it all the others are derived. 
Its length is equal to the ten-millionth part of a quad- 
rant of the meridian, or the distance between the .equator 
and the pole. The length of the quadrant was deduced 
from the measurement of an arc of the meridian between 
Dunkirk and Barcelona, and found to be 32808992 English 
feet. The mfetre, therefore, =39*37079 inches. Subsequent 
researches, however, have shown that the true length of a 
quadrant of the meridian is 32813000 feet, so that the 
m^tre is '0004008 ft. shorter than it i^xo^^^sftk^ \ft\i^- 

The Are is the unit of surface or ^c^'ax^ xDft»so:^^« ^^ ^"^ 

I 
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a square decametre (10 metres), and=119*6033 sq. yards, or 
1076 SqJ?:fept nearly. 

The ftni't^^ usually employed in measuring land is the 
•jfe^ff«rc I^Op kres), and =2 a. Ik, 35 p. nearly. 

Tbe Sterje ia the unit of solid or cubic measure. It is 
the cube of 4 cietre, and =35*3 166 c. feet. 

The LUre is the unit of the measure of capacity. Its 
content is equal to the cube of a decimetre, and= 61*0271 
c. inches. 

The Gramme is the unit of weight. It is the weight of a 
cubic centimetre of distilled water at the temperature of 
0^ C. (32^ Fahr.), and= 15-4323 grs. troy. 



METRICAL MEASURES AND WEIGHTS WITH 

ENGLISH EQUIVALENTS. 



3. 



Linear Measure. 



in. 



I Millimetre « 

1 Centimetre ^ 

1 Decimetre = 

1 Metre « 

I Decametre « 



•03937079. 
•39370790. 
3-93707900. 
39-37079000 = 
393-70790000 = 

1 Hectometre = 3937-07900000= 328-08991 666 « 109*36330555. 
1 Kilometre «:39370-79000000 =3280*89916666 « 1093-63305565. 



ft. yd. 

3*2808991^= 1*09363305. 
32-80899166= 10*93633055. 



The Kilometre is the metrical inile=5 furlongs nearly. 



1 Centiare 
1 Are 
1 Hectare 



Square Measure. 

sq. ydg. 
« M96033. 
= 119*603326. 
= 11960*332590 B^ X. 1 iu 35 F. nearly. 
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Cubic Measube. Xk^J^J^ 



c. ft. 

1 Decist^re^ 3*531658. c. yds. 
1 St^re » 35*316581= 1*308021. 
1 I>eca8t^re«353*I65807»13080215. 

Measure op Capacity. 




1 MillUitre » 
1 Centilitre = 
1 Decilitre = 
1 Litre := 
1 Decalitre = 



cm. 

•061027 = 

•610271 = 

6*102705 = 

61027052 = 

610*270520= 



*0070432 gills. 

•0704310 

*7043094 
1-7607734 pt8. 
8*8038671 qts. =2*2009668 gals. 



»» 



1 Hectolitre = 6102*705200= 22*0096677 gals. 

1 Kilolitre =61027*052000=220*0966767 gal8.=27| bos. nearly. 



1 Milligramme « 

1 Centigramme = 

1 Decigramme a 

1 Gramme = 

1 Decagramme = 

1 Hectogramme = 

I Elilogramme = 

] Myriagramme= 

1 Quintal 
(100 kilos) 



Weights. 

*015432 grs. troy 
*154324 



1*543235 

15-432349 

154*323488 

1543*234880 

15432*348800 

154323*488000 



»♦ 



>» 



»» 



it 



n 



= 5*643830 drs. avoir. 
=3 oz. 8*438302 drs. avoir. 
<»2lbs. 3 oz. 4*3831 
=22lbs.0oz. 11*8305 



n 



\ = 1543234-88 grs. troy 
J =1 



cwt. 3 qrs. 24 IbfU 7 oz. 6-3027 drs. avoir. 



' OT Marine ton l = '"32348-8grs. troy 
aoOO klios) J - 19 cwt. 2 qrs. 20 lb,. 



9 oz. 15*0372 drs. avoir. 



1 Yard =-91438 mStre 

1 Acre =*40467 hectare 

1 Gallon =4-54346 litres 

1 Grain (troy) = •06479 gramme 

1 lb. (avoir.) =*45359 kilogramme 

1 cwt. =50-80238 kilogrammes. 



4. The metrical system was introduced and its use made 
compulsory in France in the year 1795, during the Frencli 
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revolution ; but the common people showed such an irrecon- 
cileable aversion to the decimal system, that the Si/steme 
Usuel^ or Binary System, was introduced in 1812 for the 
accommodation of retail trade. It has the metrical 
standards for its basis; but their divisions, instead of being 
decimal, are chiefly binary, i. e. the multiples and submulti- 
ples are obtained by doubling and halving the respective 
units. The decimal system was, however, retained in all 
government transactions, in wholesale trade, and in scIbd- 
tific enquiries, to which it is certainly much better adapted 
than our own. 

5. The advantages which would arise from the adoption 
of a uniform system of measures and weights in all countries 
having commercial transactions with each other must be 
obvious to everyone ; but it is very questionable whether 
they would not be more than counterbalanced by the confu- 
sion into which retail trade and the every-day afi^rs of 
life would be thrown, and the inconvenience occasioned, 
especially amongst the poorer classes. 

Money. 

6. In France the unit of account is the frane^ which is 
equivalent to about 9\d, sterling. It is divided into 100 
centimes. The coins are as follows : — 

Grold pieces of 40 francs worth 3U. 8|<f. sterling, and of 20 firanes, 
called Napoleons, worth 15«. 10|<f. sterling. 
Silver pieces of 5, 2, 1, f, |, and J francs. 
Copper pieces of 20, 10, 5, 3, 2, and 1 centimes. 



LOVDOK 



Patcrnostkk Row, LONDON: AprU ISM. 



GENERAL LISTS 



OF 



SCHOOL-BOOKS 

WUmUSOMO BT 

Messbs. LONGMAN, GEEEN, jlsd CO. 



English Beading-Leison Boohs, 

BteTens and Hole's Grade Lesson-Book Primer Nearlp rtady . 

— Grade Lesson Books, in Six Parts &8. Sd. 



The First SUndiud 6d. 

The Second Standard M. 

The Third Standard M. 



The Fourth Standard 9d. 

The Fifth Standard Is.Sd. 

The SUth Standard Is. 8d. 



Answers to the Arithmetieal Exercises in Standaids II. HI. and IV. 4d. in Standard T. 4d. and 

in Standard Vl. Sd. or complete, price la. 

IPLeod's First Beading^Book, for Families and Schools 8d. 

— Reading Lessons, on SO large Broad-side Sheets Ss. 

— Second Reading Book, for Families and Schools 8d. 

— My First School-Book to teach Reading and Writing 6d. 

— My Second Soluxd-Book to teach Spelling and Reading 9d. 

Laurie's First Steps to Reading, adapted to Standard L of the Revised Code, 

Past 1. 8d. ; Past II. 6d. ; C!omplete. lOd. 
Laurie's Graduated Series of Beading-Lesson Books, 5 vols lOs. 

— First Reading-Lesson Boole, adapted to Standard IL of the Revised 

Code Is. 

-* Second Reading-Lesson Book, adapted to Standards III. and lY. of 

the Revised Code — l8.6d. 

— Third Reading-Lesson Book, adapted to Standard Y. of the Revised 

Code 28. 

— Fourth Reading-Lesson Book, adapted to Standard YI. of the Revised 

Code 28. 6d. 

-- Fifth Reading-Lesson Book, containing Suitable Elementary Reading 

for Special Highest Classes in large Schools Ss. 

Simple Truths from Scripture, arranged as a Reading-Book 6d. 

Jones's Secular Early Lesson-Book, Part I.6d.; Part II 4d. 

-- Advanced Reading-Book : Lessons in English History lOd. 

Paul's Reading Book for Evening Schools ls.6d. 

Harcet'sWilb's Stories for Young Children 28. 

— Willy's Travels on the RaUroad 28.6d. 

— Seasons, or Stories for very Young Children, 4 vols each 28. 

Readings in English Prose Literature Ss. 6d. 

Hughes's Select Specimens of English Prose 4s. 6d 

Sullivan's Literary Class-Book 28.6d. 

Mann's Lessons in General Knowledge Ss.Cd. 



London: LONGMAN, GRXEK, and CO. 'P%X«tii<(i^\Kc^^^« 
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Oeneral Lists of School-Books 



WnHnff'Booh. 

M*Leod'B Graduated Series of Nine Copy-Books each Sd. 



1. ExerciM* in Right lined letters. 

2. Exf-rciMS in Corred and Crotchet Letters. 
8. Exerci*es in Looped Letters, ftc. 

4. Capitals, Ufge Hand, and Half XMt 

5. Capitals, Ltfge gan^, Hflf Xpxt, «q^ 8i«^ 



Larfre Hand, Half Text, and Small 

Hand. 
7. Half Text and Small Hand. 
B. 9ipajl Hai^ 
9. 9or Ixe^iM^in ^Iption an^ 

al^on. 



School Poetry Books. 



I 



Mlieod's Poetical Reading Book, for FamOiwaiid SchooLs 9d. 

— Second Poetical Readinsr-Book l8.8d. 

Cook's Firat Book of Poetry for Etoneutary Scboola. 9d. 

— Poetry for Schools 2s. 

Readings in Poetry, firom the best English Poets Ss.(Id. 

Twells's Poetry for Repetition, comprising 150 short pieces 2s.6d. 

Connon's First Four Books of Milton's Paradise Lost &.6d. 

Hughes's Select Specimens of English Poetry Ss. 6d. 

Graham's Studies from the English Poets It, 

Playtime with the Poets; a Selection for the oae of CliiLdr90,l)y a Labx 5a. 

Bngluh Spetling-Bt^ks, 

Mongan's Practical Spelling-Book, Pronbundng, Sxplanatoiy, and ItecivMfcive. U.<d. 

Graham's English Spelling, with Rules and Exerdsea U.idL 

Sewell's Dictation Exercises ; a New English Spelling-Book la. 

Carpenter's Scholar's Spelling Assistant la. 

M'Leod's Improved Edition of Carpenter's SpolHng Assistant Is. 6d. 

Sullivan's Spelling-Book supersedeid lf«li. 

Grammar and the English language, 

M'Leod's Explanatory English Orammar for Beginnan 9d. 

— Ensrllsh Grammatical Definitions, for Home Stedy Id. 

Bain's English Grammar « ai.6d. 

Mongan's Practical English Grammar aa.ld. 

— Abridgment of English Grammar Jfipoeiy ready. 

Graham's Helps to English Grammar, or. Spelling and Reading mad* JBaay. . . . 28.6d. 

-> English, or the Art of Compowition Exptoinad fie. 

— English Grammar Practice* 4s.ftL 

Sullivan's Manual of Etymology ...^^ lOd. 

— Attempt to Simplify English Grammar la. 

Hiley's Child's First English Grammar Ig. 

Abridgment of Hiley's English Grammar la. 9d. 

Hiley's English Grammar and Style Sa.6d. 

Exercises adapted to Hiley's English <3nunmar 9e.6d.; Key, S8.6d. 

Hiley's Practical Knglish Compoeitlon, Part I la.ed« ; Key, Sa.M. 

— Practical English Composition, Part II 8«.{ K^y, i|. 

— Practical Ensrlish Composition, Part III 4«.6d. 

Sadler's Stepping-Stone to English Grammar la. 

Best's Elementary Grammar for Village Schoola 1^ 

Kirkus's English Grammar, for the Junior Classea la. 

Smart's Accidence of English Grammar , la. 

— Principles of English Grammar 

Hunter's Text'Book of English Grammar 

— Introduction to the Writing of Prdois or Digeste. >•. • Kq^, la. 

— School Manual of Letter-Writing ikilL 

Qraiham. on English Style 6i. 



GAnana liiats .of ftthoalFBodcB 



L'lKnenUiliorEbiclltiiQnmnuniiidAUBfjr^ dMbU.;H»*l U. 

ljlianiniDtoFIJie£ngllihLHiEui«e,ta.:U','vtUiBiMlHiirandutod 

Klerctaw ia.M. 

The (JiiTdKi HiimMiT, cloUi 81. leved M. 



1 ^usrii, on Iha Andyn olSaal 



OUrk-i Stu^enl'i 
Bnmt'i ThMBor 
HUlu^ Lect-un 



?arapira»»s, Paniiiff, and Jnalgtit. 

Bie of BeiilencM Explained Had Sy«tEiaatLHd...'.^,-.-.w te 

uDof I^DffllbTi Parbla|{iuidT>Br1ruLliHi ,»,...... Im 

• ■ I »nil AtiBlyii« of a™i™™ 1lU.|X(v.1i 




I Ifuursiou, Book i. 



Dklionariet; mth ManitaU qf Elgm^egy. 

athun'i DIctlonarrottlie'EnglialiXiiiiruaao.foouiiidonDrJoiuuon'B.nlUi 
niuneroni EniendutloiiaiuidAdilllitoni, lofourSdor jnbltcMionlD Ililrt^r 
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Smarfs Practioe of Elocution it. 

— Historico-ShakspearianReadlngs U, 

Bowton'8 Debater; or, New Theory of Public Speaking Ci. 

TwellB's Poetry for Repetition Sa.61 



Glei/s School Series. 



A New Series of Elementary School* Books ; each Bock (in moat inataneei) 
complete in itself, price 9d. Intended to comprise a oompleta Ck>iirs8 of 
Elementary Education. Projected and edited by the Rot . O. R. GHeig, M^ 
Chaplain-General to Her Mi^esty's Forces ; assisted by eminent Teacben 
and Promoters of Education.— The various works which compose Gleigft 
School Series are all Included in the body of the present Catalofrne. eacdi in 
the division to which it belongs. 

Ariihmeiie. 

Colenso's Arithmetic designed for the use of Scho(ds 4a.tt, 

Maynard's Key to Cdlenso's Arithmetic for Schools in. 

Colenso's Arithmetical Tables, on a Card Id. 

Elementary Arithmetic Is.M., or with Answers^ li.Sl 

CoImuo's £t4m*ntary Arithmetic may be had in*f It« Parte, as foUowa>. 



1. Text-Book 9d.l S. Examplee, Pt. II. Cbn^wuiMl ilr»tikm«(»e U. 

3. 'E%amtiM;Pt.lJSiiiv^Arithm«Heid. I 4. Extmpl^,Vi.lll.FraetioiUfI)*eimaU,Duod«eimti»id, 

S. Answan to the Examples, with Solntions of the morediffleolt QnesUons U. 

M'Leod's Six Standards of Arithmetic, Standards I. and II ea6h 9d. 

— Manual of Arithmetic; containing 1,750 Questions gi. 

— Solutions of Arithmetical Questions by First Principles, Svo te.6dL 

— Mental Arithmetic, Past I. Whole Numbers; Pabx II. Fractional »»^ la. 

— Extended Multiplication and Pence Tables ML 

Solomon's Improved Arithmetical Tables m. 

Johnston's Civil Service Arithmetic, containing 1,800 Questions te.€d. 

Hiley's Arithmetical Companion £■.• Keiy, 5a. 

Tate's Treatise on the First Principles of Arithmetic li.6d. 

— Companion to the First Principles of Arithmetic te.fld. 

— System of Mental Arithmetic, for the use of Teachers, Svo 1b. 

Tate On the New Coinage, in relation to Schuol Arithmetics gd. 

Tate's Prindples of the Differential and lutecnral Calculus .' . 4i.61 

Hall's Treatise on the Differential and Integral Calculus 8B.6d. 

Galbraith and HaughUm's Manual of Arithmetic sewed Ss., cloth Sa.6d. 

Fix's Miscellaneous Examples in Arithmetic ai.6d. 

Davis's Memory Work of Arithmetic Id, 

— Arithmetical Examples. Part I.- containing 138,000 New Qaostions 

from Simple Addition to Compound Proportlun . . . cloth Sd. ; Kay Is. 
%* This Key serves also for Davis's Grade Arithmetic and Cards. 

— — • • — Part II.— containing 3,148 Questions in the 
higher Rules and in Mensuration cloth Hd. ; Kegr U. 

*** Examples, Parts I. and II. together. Is. 4d. Tbe Two Keys together, 2b. 
Davis's Grade Arithmetic Part I. viz. Standards I. II. and III.— containing 

2,515 Examples in the Four simple Rules ML 

— — -^ ■"*•■ Part II. viz. Standards IV. and V.— containing 

8.065 Examples in the Four Compound Roles . . U 

— -^ *- Part III. viz. Standard VI. -containing 7iit Exaia- 

ples in Bills of Parcels, Proportion, and PraoUos 

— *« — Complete, the Three Parts in One vol. 
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Oeneral Lists of School-Books 

DatIs's Halfpenny Ariihmetlo Cards, for sale in Schools at a Halfpenny each 
Card. To be had only in Packets of Thirty-six Cards, as follows -.— 
1. Simple Roles complete, containing 970 Sums ou 18 Cards, price 9d. 
' 2. Simple Addition, S sets, each containing 180 Sams on 18 Cards, {nice Od« 

3. Simple Subtraction, 9 sets, each containing 160 Sams on 18 Cards, price Od« 

4. Simple Multiplication, 9 sets, eadi containing 340 Sums on 18 Cards, price 9d. 

5. Simple Division, 9 sets, eadi containing 850 Sams on 18 Cards, price 9d. 
0. Compound Rules complete, containing 1,257 Sums on 18 Cards, price 9d. 

7. Cinnpound Addition, 2 sets, each containing 147 Sums on 18 Cai^ price Od« 

8. Compound Subtraction, 6 sets, each containing 142 Sums on 18 Cards, price 9d. 

9. Compound Multiplication. 6 sets, each contaii^ig 488 Sums on 18 Cards, price 9d. 
10. Compound Division, 6 sets, each containing S05 Sums on 18 Cards, price 9d. 
Calder's Familiar Kxplanation of Arithmetic, price 4s.6d.: or with Answers, 

inrice5s.6d.; the Answers separately. Is. 
Liddell's Arithmetic for Schools 2s.; Answers, Sd. 

Book-keepinff, 

Isbister'sBook-keeidng by Single and Doable Sntry 9d. 

— Set of Eight Account Books, adapted to the above each 6d. 

Hunter's Solutions of Questions in Arithmetic and Book-keeping, used in the 

% Civil Service Examinations ls.6d. 

— Examination-Questlons in Book-keepingby Doable Entry Is. 

Or with Answers, 2s. 6d. 
Baled Paper for the various Forms of Account Books reqaired in Hunter's 

Sxamination-Questions in Book'keeidng, 5 sorts per quire, l8.6d 

MensuratioH, 

Hunter's Elements of Mensuration, 18mo 9d.; Kqr* 2d« 

Boucher's Mensuration, Plane and SoUa, 12mo. Ss. 

Lund's Elements of Mensuration 8s.6d. 

Calder's Exercises in Mensuration : forming a K^ to the above 8s. 

Kesbit's Treatise on Practical Mensoratiain Ci.; Kej, 6s. 

Algebra, 

Colenso's Elements of Algelnra, for the use of Schools, Pabt L. . . . 4s. 6d. ; Key, 5s. 

Hunter's Examination-Questions on Colenso's Algebn, Past L 2s. 6d. 

Colenso's Elements of Algebra, for the use of Schools, Past II 6s. ; Key, 5s. 

— — — oomplete,8vo 12s.6d.; Key, 7s.6d. 

_ ~- — for National Schools ls.6d.; Key. 2s.6d. 

— Miscellaneous Examples and Equation Papers in Algebra 2s. 6d. 

Tate's Algebra made Easy 2s.: Key, 8s.6d. 

Reynolds's Elementary iJgebra, for Beginners 9d.; Key, 8d. 

Hall's Elements ot Algebra, for Schools and C<^eges 5s. 

Thomson's Elementary Treatise on Algebra 5s. ; Key, 4s. 6d. 

Wood's Elements of Algebra, for Students of the University, 1^ Land, 8vo.. . . .128.6d. 
Land's Companion to Wood's Algebra 7s.6d. 

— Key to Wood's Algebra 7s.6d. 

~- Short and Easy Course of Algebra 2s.6d.; Key, 2s.6d. 

Oalbraith and Haughton's Manual of Algebra, Pabv I sewed, 2s.; doth, 2s. 6d. 

Wharton's Solutions of every class of Examples in Algebra 68. 6d. 

Geometry and Trigonometry, 

Pottt'8 Editioru of EwHid'a Elements for Schoola and CoUeget, 
Potts's Euclid's Elements, Books I. to VI. and parts of XI. and XII., Univer- 
sity Edition, 8vo lOs. 

^ » — School Edition 4s.G<l. 
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Potto's Endid'f Ktoments, 8diool Edition, Books T. to IV. Ss. ; Books r. to lit. 9i. 61 

— -' — with NoCee, Qowtiens, and Geometrical Sxercisea, 

Book L la.; Bookt I. and 11. ls.01 

— Enimdatloiia of Soelld 91 

Tate's Practical Geometry ; with 961 Woodeate, 18mo. U. 

— Prindplet of Geometry, Hensaratlon, fte. ISmo 8b.61 

Lund's Guometry aa a Meine, Is.ed. and Geometry as an Art, 8b. ; toge^rar, 9i.61 

— Geometrical Easy Exerdbes. with their HolotloiH 8B.61 

Galbraith and Hanghton's Manual of Eudid, Books I. to HI. sewed, 2a. ; dotb, Sa.61 

— ~ Books ly. to VI. sewed; la. ; dotii, 2h.61 

Davis's Elements ofPlane Geometry, or Eirst Six Books of fiadld Is. 

Isbister's First Steps to Eudid 1b.«1 

— Geometrical Cfopy-Bodks Two Copy-Booin; efaxdl 61 

— School Eudid ... 2s. 6d. separately ; Book I. Is. and Books I. and II. Is. 61 

— GOU^ie Eudid tn prepataUk*. 

Tate's First Three Books of Euclid's Elements 12mo. Is. 6d. ; 18mo. 91 

Narrien's Elements of Geometry, 8vo 10s.61 

Colsnso's Elements of Euclid, 18mo. 4s.<MU{ or witb K^, 6ML 

— Geometrical Problems and Key 8i.61 

— Geometrical Problems, separate^ la. 

— Plane Trigonometry PurtI.Se.U;.; Key, SB.fl 

— — — PartILaa.fld.; Key, 5a. 

%* The Keys to the Two Parts of the Trigonometry, together, price Ss. 64. 

Hunter's Elements of PUyfte Trigonometry > Is.; Kir, 91 

Galbraith and Haughton's Manual of Plane Trigonometry, sewed, 2b.; dolh .... 21^61 
Hymers's Treatise on Plane and Spherical Trigonometry, 8vo 8a.6l 

— Differential Equations and Caloulos of Finite Differences, 8vo 12a. 

Hunter's Treatise on Logarithms la.; key, 91 

Jeans's Plane and Spherical Trigonometry 7s.6d. ; or in Two FartB. eadi A, 

-> Problems in Astronomy, &c. a Key to Uie above oi. 

Land Surveying, Drawing, and Fraetieal Mathemaficg, 

Tabor's Land Surveying and Levelling Ibr Taraiers and Schools ag.jd. 

Nesbit's Treatise on Practioal Land Surveying jjg, 

Tate's Draw ing-Book for Little Boys and Grtrls ,..!ls,61 

— Drawing for Schools, after the Method of Dupnis ',.,'. 6a.61 

— Mathematles ftw Working Men, Part 1. 8vo -...'..'.'. 21* 

ThOTUton's Elementary Treatise on Land Surveyittr and Levelling -...!!*.'. 2s.61 

Binns's Orthographic Prelection and Isometrical- Drawing \'.\\.\ la. 

— Geometrical Drawing Part L 4s. ; Part II. 6b.; oomplat^ 9B.61 

Hale's Handbook of Elementary Drawing jj^ 

Cape's Course of Mathematics, 2 vols. 8vo ] " ! Itts. 

— Mathematical Tables of Logarithms, &o. royal Svo !! ! !i9b!61 

Winter's Elementary Geometrical Drawing Partl.8st6d.} PartlL 6s.61 

Galbraith and Haughton'8 Manual of Mathematical Tables sewed, Sa. ; olofli, 8B.61 
Kimber's Mathematical Course for the University of London, Part I. (Uatrico- 

lation Extunination) 8vo 6s. 6d. ; Solutions, fonnhig a K^, 2s. 61 

Salmon's Treatise on Conic Sectioiw, 8vo * u^ 

Wrigley's Examples and Problems in Pure and Mixed MatbematioB,avolV.l*.V. f M *. 

Fowler's Solutions of Questions in Mixed Mathfcmatics, 8vo V.V 8s. 61 

Quarterly Journal of Pure and Applied Math«natio8,8vo* !'.'.!'... 5a. 

Vocal Music, 

Parkhurst's Stcpping-Stone to Music i^ 

Tarle and Taylor's Art of Singhig at Sight !.'!!!..* 6a. 
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TlflMrd's Collection of Sacred Matte, for Sdioois, raper^royal 8ro. l8.6d. 

— OolleotioBof SecahHrMusi^forSelmolt,8aper^nqral8vt} ls.6d. 

The above Two Collections may be had in oae Volume, price 58. doth, gilt edgea. 
mieard'8 People's Chanl>]M0k M. 

Works by John irull€ih, Pr<^e6sor of Vocal Mum in Kin^s 
College^ and in Queen* 8 College^ London^ 

NmoBdiHom^ *£0oi«M2 andi2eeon«fri(ete(i<f» 1840,' <if'WzLHSic*sMetbodof Teaching 
Singing,' adapttd to BnglUh Ute, und$r tk§ BnperiMUndettM af tM$ OommiUet €f 
Council on Edueaiion, 

The Manual, for the use of Tsaehtrs and Pupils. Paris I. and n. piice 2i.6d. 

each; or together in cloth 58. 

The Sxercises and Figures contained in Parts I. and IT. of the tf aiiusd, for the 

use of Pu(^ Books I. and II. price, each, 8d. 

Large Sheets, coutaiuing the Figures in Part I. of the ikanual. Nob. 1 to 8 in 

a Parcel price 60. 

Large Sheets, coutidning the Exercises in Part I. of the Iffannal, Nos. 9 to 40, 

in Four Parcels of £ight Noe. each price, per Parcel, 6s. 

Large Sheets, contidning the Figures in Part II. of the Manual, Nos. 41 to S8, 

in a Parcel price 9s. 

Hullah's Rudiments of Musical Grammar Ss. 

— Grammar of HtisiealHamoiqFt royal 8?o. 8s. 

Exercisee to Grammar of Musical Harmony Is. 

Hullah's Short Treatise on the Stave 28. 

Grammar of Counterpoint. Part 1. 8vo Naarly ready, 

Hullah's Infant School Songs 6d. 

School Songs for 8 and 3 Voices. 2Book%8vo. eadi 8d. 

Hullah's Bxerdses for the Cultivation of the Voice. For Soprano or Teuw. 

ThirdEdiUon a8.6d. 

•> Exercises for the Cultivation of the Voice. For Contralto or Bass. 

ThirdEdition 28.6d. 

Hullah^s Fart Music. 

Class A. In Score and in separate Voice Partfr, fat Sopttson, AHo, Tetaor, and Bass. 

Two Volumes of Sacred and Two of Secular Pieces. Score, 58. each Volume, 

doth ; 48. in wrapper ; Voice Parts, Is; in wrapper; Is. 9d. doth. 
Class B. In Score fbr the Voices of Women and Children. One Vdume of Sacred 

and One of Secular Pieces. Is. each in wrapper ; Is. 9d. doth. 
Class C. In Score for the Voices of Men. One Volume of Saered and One of Seoolar 

Pieces. Is. each in wrapper ; is. 9d. doth. 

Political and Historical Geography, 

Hogarth's Outlines of Geography, for Families and Schools lOd. 

The Stepplng>Stone to Geography Is. 

Hughes's (W.) Child's First Book of Geography 9d. 

— Geography of the British Empire 9d. 

— Book of General Geogri^^ 9d. 

Hiley's Child's First Geography 9d. 

— Progressive Geography 2s. 

Descriptive Geography, being Vol. V. of the 'Instructor* 2b. 
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Hughes's (WOManoalofGeognphy, with Six Maps 7t.6di 

Or, iu Two Partt:— I. Europe, 8s. 6d. ; II. Asia, Afdoa, America, AostnUaaia, 

and Polynesia. 4s. 

Hughes's (W.}ManaalofBritish Geography, with Four Mape Ss. 

— Geography of British History, with Six Maps 8B.6d. 

Sullivan's GeograiJiy Generalised 2s. 

— Introduction to Geography, Andent, Modem, and Sacred Is. 

Bray's Geography of the British Empire 7s. 6d. 

IrOtt and Hughes's Geography of India Ju$t readg, 

Hughes's (£.) Geography for Elementary Schools is. 

Maroet's Conversations on Land and Water Ss. 6d. 

Ooldmnith's Grammar of General Geography 8s.6d.; Key, Is. 

Dowling's Introduction to Goldsmith's Geography 9d. 

— Questions on the Maps in Goldsmith's Geography 9d. ; Key, 9d. 

Maunder's Treasury of Geography, with 7 Maps and 16 Plates lOa. 

Butler's Sketch of Ancient and Modern Geography 78.6d. 

— Sketch of Modem Gei^aphy 4a. 

— Sketch of Aneieut Gec^graphy 4a. 

Cunningham's Abridgment of Butler's Geography Ss. 

M'Leod'sGeography of Palestine or the Holy Land l8.6d. 

— Life and Travels of St. Paul Ss. 

Johnston's (Keith) General Gazetteer, or Dictionary of Gec^raphy, 8vo 80b. 



Fhyiieal and Mathematieal Geography. 

Zomlin's Recreations in Physical Geography ta. 

— Outlines of Physical Geography lOd. 

Hughes's ( E. ) Outlines of Physical Geography, ISmo. Ss. 6d. 

Dick's Compendium of Mathematical Geography 5a. 

Keith's Treatise on the Use of the Globes 6a. Od.; Key. Ss.6d. 

Hughes's (W.) Manual of Mathematical Geography 4a.6d. 

School Atlases and Maps, 

Butler's Atlas of Modem Geography, enlai^ped, royal 8vo. 10s. 6d. ; or royal tto. lOs. 6d. 

— Junior Modem Atias, comprising 12 Maps M.6d. 

— Atlas of Ancient Geography, enlarged, royal 8vo IJa. 

— Junior Ancient Atlas, comprising two New Maps, in all 12 Maps .... 46. 6d. 

— General Atias of Modem and Ancient Geography, royal 4to 2«s. 

— Outline Geographical Copy-Books, Ancient and Modem, each Copy-Book 48. 
M'Leod's New Middle-Class Atlas. 29 lull-coloured Maps, 4to. So. 

— Oxford viiddle Class Junior il£/a« for 18A4 l8.6d. 

— Oxford Middle Class Mentor il<;a« for 1864 : 28.6d. 

— Hand- Atlas of Oeneral and Political Geography, half>bd., 8s. ; sewed, 28. 6d. 

— Class Atlas of Physical Geography half-bound, 3s.; sewed, 28. 6d. 

Bowman's Questions on M'Leod's CUps Atlas of Physical Ge<«raphy ig, 

M'Leod's Wall-Map of England and Wales, No. I. Physical^ price 6s. on a sheet, 

coloured; or price 9s. mounted or in a Portfolio. 
_ -. _ England and Wales, No. II. PolUieal, price 7s. 6d. on a 
sheet, coloured ; or price 10s. 6d. mounted or in a Portfolio. 

— Wall-Map of England and Wales, No. III. Qeologieal^ price 16b. on % 

sheet, full-coloured; or price sOs. mounted or in a Portfolio. 
*»* The above Three Maps together in a Portfolio, price Sds. 

— PhysicalAtiasofGreat Britain and Ireland.... 7B.6dL 



M'Leod'B (Haas Aflaa of Scripture Geography, royal Sto. 7a. 

Hiitfbm'B(B.) General Atlas for Elementary SehoolB lB.6d. 

— Atlas of Physical, Political, and Oommerdal Geography, rl. 8to. . lOa. 6d. 

— School Atlas of Bible Lands lB.6d. 

Brewer's Elementary Atlas of History and Geography, royal 8to. 12s. 6d. 



Geology and Mineralogy, 

FbilUps'sGnlde to Geology, with 4 Plates and 58 Diagrams 48. 

— Treatise on Geology, 2 vols 7s, 

Bristow's Glossary ofMineralogy, with 486 Figures on Wood 12s. 



Natural History and Botany, 

TheBookof Animals, Class Mammalia ls.6d. 

The Book of Birds, OassAves l8.6d. 

The Book or Fishes, Chws Pisces ls.6d. 

The Book of Reptiles, including Fossil Remidns ls.6d. 

The Stepping-stone to Natural History, ItoU 2s.6d. 

Or in Two Parts, I. Mammalia, Is. II. Bird$, ReptUe$, and JVsAet, Is. 

Owen's Natural History for Beginners, ItoI Ss. 

Or in Two Parts, price 9d. each. 

Sister Mary's Tales in Natural History l8.6d. 

Tate's Natural History of Familiar Things Is. 

Maunder's Treasury of Natural History ; with 900 Woodcuts 10s. 

Lindley and M core's Treasury of Botany Inth« Preu, 

The Book of Trees, Foni th Edition, with Woodcuts 2s. 

Maroet's Let-sons on Animals, Vegetables, and Minerals 2s. 

Lessons on the Universe, Animal, Vegetable, and Mineral Kingdoms, and 

HumanForm; being VoL I IL of the 'Instructor' 2s. 

Swainsou's Treatise on the Habits and Instincts of Animals 8s.6d. 

Chemistry, 

Tate's Outlines of Experimental Chemistry 9d. 

Piesse's Laboratory of Chemical Wonders 5s. 6d. 

Maroet's Conversations on Chemistry, i vols lis. 

Thomson's School Chemistry, or Practical Rudiments of the Science 6s. 6d. 

Gonington's Handbook of Chemical Analysis 7s.6d. 

— Tables of Qualitative Analysis 28.6d. 

Odling's Manual of Chemistry, Descriptive and Theoretical, Part 1. 8vo 9s. 



Natural Philosophy, 

Amott's Elements of Physics or Natural Philosophy, Part 1. 8vo. 10s. 6d. 

Readings in Science, Fifth Edition 8s. (M. 

Maroet's Convemations on Natural Philosophy lOs. 6d. 

Tate's Science of Familiar Things, Vol. 1. 88. 6d. ; or in 8 Parts each Is. 

— Light and Heat, familiarly explained 9d. 

— Hydrostatics, Hydraulics, and Pneumatics 9d. 

— Electricity, familiarly explained and illustrated 9d. 

— Magnetism, Voltaic Electricity, and Electro-Dynamics 9d. 
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GalbndthuidHanghtoa'sManiialofOptiM ...... iewed,i«.t oi6th, ii.6a* 

— — Manual <if^rdfO(rtBtl«8 MfwvdtftKi oltfh, ai.6d4 

DowHing'aBtoSMiitoofPnMJttoilHyilrKi^ 6b. 

Mechanics and Mechanism. 

Moseley's IllastrationB of Practical Meehanics Ss. 

Tate's Exercises on Mechanics and Natural Philosophy 28.; Key, Ss. 6d. 

— Prhiciples of Mechanical PhiloJBophy, 8vo 10b. 6d. 

— Mechanics and the Steam-Bngtne M.- 

— Elements of Mechanism. Fifth Edition 8B.6d. 

Goodeve's Elements of Mechanism 6t.0d: 

Kater and Lurdner's Treatise on Mechanics 8s. 6d. 

Oalbraith and Haughton's Manual of Mechanics sewed, Ss. ; doth, 8s.6d. 

Twisden's Elementary Introdacftion to Praotteal Meidumioa 10s.6d. 

Fortification^ ^c, 

Klmber'syaQbaa's First System of Fortifloalioir,8vOk Si. 

-• on the Cionstruotion of the Modem System, a New and Cheaper E^ttfoii 
preparlBff. 

— Field v^orks, as executed at Sandhurst and AddiBoombe, Svo. fla. 

Macdougall's Theory of War 10s. 6d. 

— Campaignsirf Hannibal. 7ik6di 

Engineering and Science, 

Lowndes's Engineer's Handbook, Second Edition 8l. 

The Artisan Club's Treatise on the Steam Engine, 4to ttg. 

Bourne's Catechism of the Hteam Engine 6B. 

Fairbaim's Useful Information for Engineers, 2 volis iuuib. lOi. 69. 

— Treatise on Mills and Millwork, 2 vols SSs. 

Moseley's Mechanical Principles of Engineering and Architecture, 8vo 21a. 

Fopular Astronomy and Navigation. 

Hall'sOutlineBof Astronomy, for Families and Schools lOd. 

The Stepping-stone to Astrouomy > la. 

Bead's Popular and Mathematical Astronomy SB.6d. 

Tate's Antronomy and the Use of the Globes, for Beginners. M. 

Herschel's Treatise on Astronomy, fop. 8vo S8.6il 

— Outlines of Astronomy, Sixth Edition, 8vo ISs. 

Galbraith and Haughton's Manual of Astronomy sewed, 28. ; cloth, 2b. 6d« 

Arago's Popular Astronomy, translated by W. H. Smyth, D.C.L.and B. Qraa^ 

M.A. 2 vols. Svo iSfl, 

Saxby'B Study of Steam and the Marine Enidne Ok.6L 

Young's Nautical Dictionary, Second Edition, Svo 181, 

Main and Brown's Marine Steam Engine. Svo 1^ M» 

— on the Indicator and the Dynamometer, Svo. 4b. 61 

— Questions and Examination-Papers on the Steam Engtne. Svo. 5b. 6d. 
Jeans's Handbook for the Stars, royal 8vo. Sa. IL 

— Navigation and Nautical Astronomy Si. or in ft Partia 6iidL 5b. 

Boyd'B Manual for Naval Cadets UB.6L 
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Animal Physiology and the Freservaiion of Health. 

Shield's Steppin9>Stond to Animal and Y^iietable l^fayslology !•• 

Bray's Physiology for Schools Is. 

Howard's Manual of Athletic and Gymnastic Exercises 78. 6d. 

Mann's Book of Health 9d. 

ICarshall's Physiology for Schools and S^-Instrtictlon N§arly rfody. 

Domestic Economy and General KnowUdge* 

Lmsodb on Houses. Furniture, Food, and Clothing; with QaestlonB. 'At^Dg 

Vol. II. of the 'Instructor' ia. 

Domestio Economy, edited by the Bev. G. B. Gleig. M. A 9d. 

Instructions for Girls in Household Matters 1S.M. 

The Stepping-stone to Knowledge Is. 

Second Series of the Stepping-Stone to Genefal Knowledge Is. 



Chronology, 



Book of the Calendar, the Months, and the SeasoM} wfth Qneattona. Biiiig 

Vol. IV. of the* Instructor* &k 

Conybeare's School Chronology, or Great Dates of History -. la. 

Slater's School Chronology, or SentontisB Chronologica) 88.60. 

— Coloured Chart of Chronology and History 9B.6d. 

Valpy's Poetical Chronology of Ancient and EngMah HMxht ^fAt 

Nioolas's Chronology of History Sa.Sd. 

Woodward's HiBtorical and Chronological Bneydop*^ Ai tfr«ar«Mefi» 



Mythology and Antiquities, 



Hort^s Pantheon, or Litroduction to the Mythology of the Anelenta ««... 4a. 6d. 

Itidh'a Illustrated Dictionary of Roman and Greek AntKinitles iaB.6d. 

Lempriere's Classical Dictionary, abridged by Bttrker, 8to 78. 6d. 

Cox's Tales from Greek Myth ology SSi 6d. 

— Tales ofthe Gods and Heroes 68« 

— Tales of Thebes and Argoa 4a.M* 

Biography, 

Headings in Biography, Tenth Edition 8a. 6d. 

Gleig'a Book of BiOi?raphy M. 

The Stepping-stone to Biography la. 

Mannder's Biographical Treasury, Twelfth Edition lOa. 

British History, 

Outlines ofthe History ofEngland,Tweuty^fourth Edition ....4.. la. 

Turner's Analysis of English and Pfeneh History &B. 

The Stepping Stone to Bngliwh History la. 

Gleig's First Book of HistrTy>— England So. 

— British Colonies, or beeond Book of History 9d. 

— British India, or Third Book of History 9d. 

Historical Questions in Gleig's School Series M« 

School Uistoiy of England, abridged from Gleig's Family Hiatory <la» 

Anthony's Footsteps to the History of England 8a. 

Marcet'a Conversaiions on tiie History of England 5i« 
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Lnpton's Eniclish Hiitory, for Candidfttw for Ezamioatlon Jm^ readw, 

Parr's School and Fmmily History of EnsUnd. 88.6d. 

Longman's (W.) Le<«are8 on the Hiitory of England, YoL L8to 15a. 

Scott's (Sir WJHiatory of Scotland, 2 Tola 7a. 

General History. 

Stafford's Compandinm of UniTersal History 4i. 

KeighUey's Outlines of History Ss.6d. 

Haunder's Historical Traasory, with a new Indn lOa. 

Anthony's Footsteps to Modem History 5a.6d. 

— Footsteps to the History of France Ss. 

Tales, Conversations, and Easy Lessons ftrom History ; with Qontioos. Behig 

Vol. I. of 'The Instructor* 28. 

Elements of Ancient History; with Questions. Being YoL YL of *The 

Instructor' is. 

Elements of Modem History; with Questions. Being YoL YII. of *Th« 

Instmctor' 28. 

The Stepping^tone to French History Is. 

Crowe's Library History of France, 8vo. . . YoL 1. 14a. ; YoL II. Ifia. ; Yo^ III. 188. 

Manffnall's Historical and Miscellaneous Questions 4i.8d. 

Comer's Questions on the History of Europe 6b. 

Bell's Historical Sketches of Feudalism 88.6d. 

Sewell's Ancient History of Egypt, Assyria, and Babylonia 6b. 

Outlmes of Grecian History, for Families and Schools la. 

The Stepping-stone to Grecian History la. 

Browne's History ofGreeoe, in Gleig's Series 9d. 

Sewell's First History of Greece SB.6d. 

Cox's Tale of the Great Persian War, firom Herodotus 78. 6d. 

Taylor's Student's Manual of Andent History 6b. 

— Student's Manual of Modem History 6b, 

Schmitz's School History of Greece, with Mi^) and Woodcuts 78. 6d. 

Tumer's Analysis of the History of Greece 2b. 

Thirlwall's History of Greece, 8 toLb. fcp. 28s. ; or 8 vols. 8vo. aOs. 

Mure's Language and Literature of Ancient Greece, 5 vols. 8to. 608; 

Sewell's Child's First History of Ilome 2b. 6d. 

Outlines of Roman History, for Families and Schools lOd. 

Parkhurst's Stepplng-Stune to Roman History la. 

Turner's Analysis of Roman History 28. 

Browne's History of Rome, in Gleig's Series 9d. 

Merivale's Fall of the Roman Republic 78.6d. 

— History of the Romans under the Empire, 7 vols. 8vo 1068. 

Scripture History and Religious Works, 

The Stepplng-Stone to Bible Knowledge 1b. 

Gleig's Sacred History, epitomised in simple language, 2s. or 2 parts eadi M. 

Holme's Annotations on the Gospel of St. Mark 28. 

Conybeare and Howson's Life and Epistles of St. Paul, 2 vols lis. 

EUicott's Commentary on St. Paul's Epistles, 8vo. Ckdatians, Third EcUtion, 
88. 6d. Ephesians, Second Edition, Ss. 6d. The Pastoral Epistles, Second 
Edition, lOs. 6d. Philippians, Colossians, and Philemon, Second Edition, 
10s. 6U. Thessalonians, Second Edition, 7s. 6d. 

Potts's Palsy's Evidences and Hore Paulinse.Svo l(lB.6d. 

Browne's Exposition of the Thirty-Nine Articles, 8vo 168. 

Gorle's Examination Questions on the above Ss. 6d. 

Ayre's Treasury of Bible Knowledge Intk» vrm$. \ 
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Biddlt'tMuiiial of the Whole Scripture Hifltory 4a. 

— Ontiiines of Scripture History Ss.6d. 

Titcomh's Bible Studies, 8vo. 8s.6d. 

Home's Introduction to the Holy Scriptures, 4 vols. 8vo 7Ss. 6d. 

— Compendious Introduction to the Study of the BiUe 9s. 

Cook's Acts of the Apostles, with a Commentary 5s. 

Sewell's Self-Ezamination before Confirmation Is. 6d. 

— Headings for a Month Preparatory to Conflrmation 4s. 

— Preparation for the Holy Communion 8s. 

— Readings fin: Every Day in Lent 5s. 

— History of the Early Church 4s.6d. 

Oottcm's Short Prayers and Hdps to Devotton for School-boys Is. 6d. 



Menial and Moral Philosophy, 



Bacon's Essays, with Annotations. By B. Whately, D.D. 8vo. lOs. 6d. 

— — withNotes. By T. Markby. M.A. ls.6d. 

— Advancement of Learning, with Notes, by T. Markby, VJL, Ss. 

ElementsofLogic, by R. Whately, D.D. 8vo. 10s.6d. crownSvo. 48.6d. 

Stebbing's Abridgment of Mill's System of Logic Juit ready. 

Elements of Rhetoric, by R. Whately, D.D. 8vo. 10s. 6d. crown 8vo. 4s. 6d. 

Morell's Handbook of Logic Ss. 

— Introduction to Mental Philosophy, 8vo 1 2s. 

— Fichte's Contributions to Mental Philosophy Ss. 

— Elements of Psychology. Parti 7b. 6d. 

Thomson's Ontiine of the Necessary Laws of Thought Ss. 6d. 

Civil Law and Political Science, 

Maroet's Rich and Poor, for Children and Toung Persons Is. 

— Willy's Holidays , or Conversations on Government 2s. 

— Conversations on Political Economy 7s. 6d. 

Twiss's Law of Nations as Independent Political Communitim. Part I. The 

Rights and Duties of Nations in time of Peace, 8vo ....12s. 

Part II. The Rights and Duties of Nations in time of War, 8vo 18s. 

Humphreys's Manual of British Government in India 2s. 6d. 

Sandars's Institutes of Justinian, with Translati(m Notes, 8vo 15s. 



Principles of Teaching, 8fc, 



Tate's Philosophy of Education 6s. 6d. 

Ployd on Teaching Reading, Writing, and Arithmetic, 8vo 2b. Od. 

Raumer's Life and System of Pestaknzi, by J. Tilleard, 8vo Ss. 

Robinson's Manual of Method and OrganLuition 6s. 6d. 

Ross's Teacher's Manual of Method 8b. 6d. 

Gill's Text-BookofEducation, Method, and School Management 2s. 6d. 

Stow's Training System o! Education 6s.6d. 

Sullivan's Papers on Popular Education and School-Keeping 2s. 

Walford's Handybook of the Civil Service 4s. 6d. 

Potts's Liber Cuitabrigiensis, 2 vols eadi 4s. 6d. 

Pyorofb's Course of English Reading Ss. 

Arnold's Manual of English Literature 10s. 6d. 

Lake's Book of Object Lessons ls.6d. 

Hall's Guide to the Three Services, Civil, Naval, and Military S8.6d. 



The Greek Language, 



Kennedy's Greek Grammar, Sixth Edition 4s.6d. 

— Materials for Translation into Greek Verse §f.6d. 



London : LONGMAN, ORERN, aud CO. "^Xettkfuiwst ^%js«^ 



Wfm^"'^ "n m uv^ r i ai ' j 'rr'w 



« 



M General Luits of BohodirBoofal 



OoDii's Pontes Clauioi, No. II. Ghwek 4t.M. 

— Ponticuliu Onscas, to accompany above Is. 

— Praxis Ornoa. Past I. Etymology, 2s. 6d. ; Past II. Syntax •••. 

— Chief Boles of Greek Accentuation, with BKereises and Ssamiwitimi 

Papers. Paxt ill. of Praxis Graeoa ., Si. 

— Exercises in Greek Tragic Senarli 4B.6d< 

— Chief Tenses of the Greek and Latin Irr^nlar Verbs, Sro. «Mh It. 

WlUdns's Manual of Greek Prose Compoeitlon 7B.6d. 

Key, for Tutors and Students, price ts. 6d. 

— Elementary Exercises in Greek Prose Composition 4B.6d. 

Key, for Tutors only, price 2s. 6d. 

— Profirressive Greek Delectus for Schools 48.; Key li.6d. 

— Progressive Greek Anthology, for Schools 5s. 

Ifiyor's Elementary Praxis of Greek CompoaitiQa 2B.dd. 

Yalpy's Elements of Greek Grammar ,^8vo 6e. 6d. 

— GreekDelectus.by Rev. J.T.White,M.A is.; Key2s.6d. 

Moody's New Eton Greek Grammar 4s. 

Hall's Principal Roots ofthe Greek Tongue 58. 

Tonge's New English-Greek Lexicon, 4to ...« 21*. 

Liddell and Scott's Larger Greek English Lexiotm 81s. 8d. 

— Smaller Greek-English Lexicon 7s. C4. 

Webster and Wilkinson's Greek Testament, 2 vols. 8vo ^. . . .448. 

Yol. I. the Four Gospels and Acto of the AposUes, 208. 
Vol. II. the Epistles and the Apocalypse, 248. 
Bloomfield's Greek Testament, with English Notes, 2 vols. 8vo.. 48a. 

— College and School Greek Testament, fcp 78. 6d. 

— Lexicon to the Greek Testament 78. 6d. 

Robinson's Greek and English Lexicon of the New Testament, 8vo IBs. 

Major's Anthon's Homer's Iliad. Books I. to III. with Engtish Notea 4b. 6d. 

Linwood's Sophodis Tragosdie superstites, 8vo lAa. 

Sophodis (E^put Bex, (Edi^tu ColoneitB, and AnHgonet edited by firaaaM, Ss. 

each; Sophoolis PkUoetetet^ edited by Barges, 58.; StHP^ooUs Aiam and 

Bteetra^ edited by V alpy e««ii Sa. 

Xenophon'8 Anabasis, Books I. and II. edited by D. B. Hickle, LLJ) Ss. 6d. 

— MemorabiliaofSoorates, by thesame 8a.ad. 

-~ ExpeditionorCyTus,by Rev. J. T. Whit6,M.A. 7a.M. 

Parry's Reges et Heroes, from Herodotus S8.6d, 

Wilkins's Olnythiacs of Demosthenes, <arown8vo 48.6d. 



The Latin Language, 

White and Riddle's Latin-English Dictionary, royal Svo. 

White's Advanced Latin-^EngUsh Dlotiouary, medium 8vo. Z» ; 

— Junior Latin-English Dictionary, square post 8vo. 

Riddle's Diamond Latln-EngUsh Dictionary 4a. 

— Complete Latin-English and English-Latin Dictionary, Svo. Su. 

Separately— English-Latin Dictionary, 7s.; Lathi-Bn«Uah DtoMoiucT. U*« 

— Young Scholar's Lat.-Eng. and Eng.-Lat. Dictionary, square IJUno. . . UIb. 61 
Separately— Latin-English Dictionary, 6s. ; £ngliah<Latiii DioUonary, fia. 

Riddle and Arnold's English-Latin Lexicon. Svo IBs. 

Sbden's English- Latin Dictionary, abridged £nHn the above Hkfli 

Kennedy's Elementory Latin Grammar S8.M. 

— Child's Latin Primer 2b. 

— Latin Vocabulary, on Etymological Principles Sa. 

— FirstLatin Eteading-Book, or Tirodntum &B. 

<— Second Latin ReadingwBook, or Palasatra Lafcina Si. 
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KfliUMdy'8 Materials for Translatioa into Latin ProM te. 

— Examples of Latin Prose ^t9le.l2mo 4i.6cL| Kay 7s.6cl. 

Moody's New Eton Latin Gbrammar, 80. 6d.; Aieoidence,sepaiBtdy Is. 

CoUis's Pontes Classici. No. 1 8s. 6d. 

— Ponticalos LatinuSt to accompany abov« Is. 

— Praxis Latina Part LSs.4(l.} Part II. Ss. 

Miller's Elementary Latin Grammar 5s. 

— Smaller Latin Orammai, abridged fipom the abov« 28.6d. 

Hall's Principal Roots and Derivatives of the Latin Language 4s. 6d. 

Hamilton's Analytical Latin Grammar gs.Od. 

Zompt's Larger Latin Grammar, translated by Dr.L. Sohmitc, 8vo. 14s. 

Bradley's Lessons in Continuous Latin Prose ts. ; Key 5s. 6d. 

— Latin Prose Exercises Ss. 6d. ; Key 58. 

Minor's King's College School Latin Exerciaes 28. 6d. 

— Passages from the Spectator, for Translation into Latin 8b. M. 

Wilkins's Manual of Latin Prose Composition 5s. 

Key. for Tutors and Students, price Ss. <ld. 

— Elementary Latin Prose Exercises 4a.6d.; Key 5s. 

— Notes for Latin Lyrics, SixthEdition 4s. 6d. 

— Latin Anthology, for Junior and Middle Classes 48.6d. 

Hiley's Elements of Latin Grammar 8s. 

— First Progressive Latin Exercises Is. 6d. 

Valpy'sElemenU of Latin Grammar 8s. (}d. 

— Latin Delectus, by the Rev. J. T. White, MJL 2s. 6d. • Key 8s. 6d. 

White's Progressive Latin Reader 88.6d. 

— Latin Grammar, price 2s. 6d.: or separately, Acddenoe, Is.; Eton 

Grammar, Is. »d. ; Second Grammar Is.ed. 

Tonge's New Latin Gradus 9s. ; or with Amwodix 128. 

— Classified Dictionary of Latin Epithets 8s.6d. 

Rapier's Introduction to Latin Verse 88.6d. ; Key 2s. 6d. 

Walford's Exercises in Latin Elegiac Versa 28.64.; Keiy 5s. 

— — Second Series, with Grammar of Latin Poetry .. 2b. 6d. 

Johns's Eton Latin Verse-Book, or iHorfor in Jff««!^io» 2s.6d. 

Edwards's Progressive Exercises in Latin Lyrics 8s. 

Yonge's Horace, I. Odes and Epodes, Ss. ; II. Satires and Epistles 8s. 6d. 

Girdlestone and Osborne's Horace 78. 6d. 

Kennedy's School Edition of Virgil Nearlp ready. 

Major's Anthon'sJIneid of VirgU. with English Notes 58. 

Pycroft's Virgil's ^neid. Bucolics, and Georgics 7s. 6d. ; without Notes 8s. 6d. 

Valpy's Virgil's Bucolics, Georgics. and iBueid 7b. 6d. ; without Notes 8s. 6d. 

Bradley's Troy Taken, or Second Book of Virgil's Aieid 2s. 6d. 

Parry's Origines Romane, from Livy 4s. 

Bradley's Cornelius NepQS.by the Rev. J. T. White, M.A. Mxaa 8s. 6d. 

— Eutropius's Epitome, by the Rev. J. T. White, M.A. 2s. 6d. 

— Fablesof Fh8Bdrus,llqrtheRev. J. T. White,M.A 2s.6d. 

— Ovid's Metamorphoses, by the Rev. J. T. White, M.A 48. 6d. 

Valpy's Ovid and Tibullus, as used at Eton, with English Notes 4s.6d. 

Isbister's School Edition of Caesar's Commentaries , 8s. 6d. 

Hickie'8 First Five Books of Livy Ss.fld. 

White's Germania and AgriooU of Taeitus 4b. 6d. 

White's Cicero's CatoMf^or and L»Uu8 8s,6d. 

The Frmtch Language, 

Sadler's Stepping-Stone to French Pronunciation Is. 

Hamel's French Grammar and Exercises, by Lambert 5s. 6d. ; Key 48. 

Collis's Short French Grammar for Classictd Schools 88. 6d. 
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CLASSICAL SCHOOL-BOOKS. 

A PEOGKESSIVE GEEEK ANTHOLOGY, for the 

me Df SehODls. By tbe Rev. H. Mubqiiavb WrLKiNB, U.A. Fcllon of 
MertDa CDlLeKe. Oxrard. Second Udllion. 13nio. I>. 

HOMER'S ILIAD, Booeb I. to III. witli Notes and 

Homeric Glaaaary of Ahthon. Edited by Dr. Majob, Head Maaler of 
King's CalJexe School. 13mo. 4(. 6d. 

SOPHOCLIS TRAGCEDI.S superatltes, recensuit et 

brevl Aanotationfi instruct Oulirlmus Lihwood, M.A. ^dia Chriiti 
apad O^tonieDBei ouper Alnmiiui. Editio Alien. Bvo. lEi. 

SOPHOCLEa, from tlie Text of Brunclc nnd others, witli 

Encllih Notet, Etimlnstlon QuMtlons, &c. (Edlput Rtx, (BdipHt Cobmau. 
byG. BuBQEs, M.A. Si. Ajax and ' Eteefra, edltW ly'lhe Rev. F.Valcy, 

The OLTNTHIACS of DEMOSTHENES, from tha 

Texl of ItEKEBR ; wilb HistorrcBl nnd Crilicnl Pntucen and copioua Eacliib 
Hotel. Briilcd, fur the Me at ttis Upper Cluaen in Scbaul j and of UDlveriily 
StDdcntg, by tbe Kev. H. H. Wilkinb, M.A. Cronn 8vo. is. M. 

A COMPLETE LATIN-ENGLISH and ENGLISH- 

LATIN DICTIDNARY, far tbe lue of CoUes« and SchoDls. Bj tile Ker. 

J. E. KlDPI.ll, M.A. 810. 3t>. 

a„ „„i,fTbeeNGU9H.LATlN DICTIONARY, Ij. i 

separately ^^.p^g LaTIN-ENGLISU DlCriOSABY, IS.. I 

RIDDLE'S YOUNG SCHOLAR'S LATIN-ENGLISH I 

and RNG us H- LATIN DiCTIO^AKY; beinia Scbool AlirldgmeDt orbli I 
Complete Lalia Dictionary. Square lamo. price lOi. 8rf. ] 

a.„._...T.,rTheL*TIN.ENOLl8H DICTIONARY, S». 

"^■"""''tTheENGLISH-LATlM D """ 



I, M.A. orst. Eilmund Hall, Oifori 

An ADVANCED LATIN-ENGLISH DICTIONARY, 

for the use of Upper Form Pupliti and Unircraitr Students. Abridtrel from 
the above by tbe Rev. John T. Whitb, M.A. Medium avo. [/n iheprta. 

A JUNIOR LATIN-ENGLISH DICTIONARY, for 

the useof Junior Fupiliand the Loner Formiin Grammar Schooli. Abridged 
from tbe above by llie Hev, John T, White, M.A. Square post Sia. 

[I* prtparatim. 
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